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O AN industrial world in which 

the strides of progress have been 
great, the backwardness of the textile mills in 
buying improved machinery has been incompre- 
hensible. Both the builders and the users of mill 
equipment consequently have been criticised 
severely by those who are familiar with other 


‘industries. 


Measured by the replacement policies of other 
industries, the progress of the textile industry has 
been slow. But that slowness has had some justi- 
fication. Textile machinery is peculiar in that its 
individual units are not independent. Each unit 
is a part of an operating chain, the links of which 
are held together by the auxiliary equipment, such 
as bobbins and warp beams, which is used to con- 
vey the product from one machine to the next. 
A radical change in one unit affects some, if not 
all of the others. ‘This situation has delayed the 
adoption of new ideas. 

The advantage of uniformity, too, has been a 
deterrent to the use of new machinery. When a 
mill enlarged its weaving department it bought 
machines like those which it already had. This 
practice simplified the problems of training the 
operatives, of working out the complicated pat- 
tern chains that are necessary, of scheduling pro- 
duction, and of stocking repair and supply parts. 

The time has come, however, when those who 
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have the welfare of the textile industry at heart 
realize the necessity for a period of reconstruc- 
tion. In anticipation of the demands that are 
about to be made, Crompton and Knowles Loom 
Works’ engineers have developed the Cotton King 
loom—a modern, low-priced machine that is 
capable of increasing the rate of production per 
loom and per operative, of improving the quality 
of the cloth woven, and of making flexible the 
operations of any industry which is subject to 
changes in style and seasonal demand. 


Fiat 
Vice-president and General Manager, 
Crompton and Knowles Loom Works 









/ 

























102 


OW 


+ PRODUCT ENGINEERING 


Customer’s Customer Needs 


affect production machinery design 


EVERAL years ago Crompton 

& Knowles Loom Works de- 

cided to establish a co-ordinating 
agency, and organized a department 
of mill research. Trained men were 
sent out to the mills to study looms 
under operating conditions. The ef- 
forts of these investigators were di- 
rected toward a thorough under- 
standing of the problem of the 
relationship of the mill to its custom- 
ers. Naturally, such an analysis 
recognized at the outset that this 
relationship involves three major 
items with respect to the product to 
be manufactured by the machines: 
namely, low cost, good quality, quick 
deliveries. 

The first problem that was under- 
taken was the question of cost. 
Studies were made to determine the 
extent to which the production ma- 
chinery contributed to the expense of 
making cloth, and whether by any 
changes in the design of this ma- 
chinery the expense could be de- 
creased. The investigation which 
was started in the cotton industry 
soon demonstrated that the field of 
influence in the manufacture of cloth 
was extensive. The reports indicated 
that the weaving operation contrib- 
uted about 25 per cent of the total 
manufacturing cost of a yard of cloth. 
Accordingly, consideration was given 
to the fundamentals of the problem 
of reducing the weaving cost. 

To find the cost of weaving a yard 
of goods is a relatively simple matter. 
Only two items are needed: (1) The 
cost of running the machine during a 
given period of time, (2) the number 
of yards produced by the machine 
during the same period. To find the 
cost of running a loom over any pe- 
riod of time was no different from 
anv other manufacturing costs. Inthe 


By ALBERT PALMER 


Research Assistant to the General’ Manager, 


Crompton and Knowles Loom Warks 


In planning the design of the 

“Cotton King” loom the engi- 

neers first made a study in the 
customers’ plant 
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case of direct labor. the cost could be 
decreased by reducing the amount of 
work which each loom required of the 
weaver, the battery hand, and the 
loom fixer. Through such an accom- 
plishment, each of the operatives 
could tend, with no more effort, a 
larger number of machines. Obvi- 
ously then, the next step was to find 
out how these workers spend their 
time. The procedure by which this 
work was done and the manner in 
which the findings were used to 
change the design of the looms will be 
treated later in this discussion. 

The overhead items are largely de- 


pendent upon the cost of the loom to 
the mill. Similarly repair charges 
are minimized in equipment which is 
so constructed that the adjustment 
and breakage of parts is infrequent, 
and the necessary repairs can be made 
readily. In other words, the problem 
of reducing overhead was one, not 
only to be studied in the field, but 
also in the plant of the loom manu- 
facturer. To analyze the work of the 
mill mechanics was not enough. The 
design of each part of the machine 
had to be examined from the view- 
point of cost, and had to be changed 
to make possible the fabrication of 
the part by the most modern methods. 


ACHINES having high rates of 
production decrease costs and 
effect quicker deliveries. A _ little 
thought reveals the fact that for a 


THE OLD 
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given fabric, the number of yards 
produced by a loom in a given period 
of time depends upon two elements: 
namely, the speed at which the ma- 
chine runs, and the percentage of the 
period of operation which represents 
actual running time. Speed is clearly 
a function of construction. A loom 
which has parts that fail under the 
stresses of rapid movement must op- 
erate at a low speed. One that has 
strong parts can run at a high speed, 
provided it can handle gently the 
yarns of a delicate fabric. The ques- 
tion, then, of obtaining high speed 
was one of studying the action of the 
loom under high-speed conditions. A 
thorough knowledge of the weak 
points resulted. 

Closely allied with the speed an- 
alysis was the investigation of the 
operating efficiency. To reduce the 
time lost through the adjustment and 
the repair of parts was one consid- 
eration. To eliminate idle time aris- 
ing through the automatic stopping of 
looms upon the breaking of a thread 
was the other. <A reduction in the 
rate of stoppage through changes in 
design decreased the amount of idle 
time for each machine, not only by 
diminishing the number of stops per 
machine, but also by lessening the pos- 
sibility that more than one machine 
would be out of operation, awaiting 
the attention of the weaver. 


HE second of the major items 
affecting the relationship of the 
mill and its customer is the matter of 
quality. While at one time the ques- 
tion of defective cloth may have been 
considered lightly, it no longer is so 


THE NEW 


regarded. Competition among the 
mills, the necessity of selling fabrics 
in a buyer’s market, and modern 
methods of mass production in the 
clothing industry have imposed upon 
the textile mills nearly impossible 
standards of perfection. The cloth 
that is manufactured must be prac- 
tically flawless. Though the burden 
of maintaining a high standard of 
quality rests primarily with the mill, 
the machinery designer can be of in- 
valuable service to the user of his 
equipment if he studies the inferior 
goods and determines what caused 
them. That procedure was followed 





BRONZE 
and 


bushed lubricated bearings 
springs to absorb shock are 
features of the new connector as com- 
pared to the old 


by the men who were sent into the 
mills to ascertain what per cent of the 
yardage produced was second quality. 
The defects were listed and were 
classified to show whether they were 
the fault of the material, the worker, 
or the loom. Those which were at- 
tributable to the loom then were an- 
alyzed. Remedial measures finally 
were settled upon and were applied 
to the design of the new loom. 
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The task of making a flexible loom 
was approached as a problem in 
standardization. The common cotton 
looms were studied to the end that 
a family of them was developed. All 
the members of this family were built 
on the same framework and were 
made of the same parts, except for 
those which necessarily had to be 
different. Their construction was 
planned to render possible the manu- 
facture of a wide range of fabrics in 
each line. The result is that a mill 
can buy one machine which, by suit- 
able and easily made changes, can 
weave all the ;eommon qualities of 
gingham, dress goods, fancy handker- 
chiefs, ticking, rayon crepe, marqui- 
sette clip spots, towels, low priced 
woolens, and many other fabrics. 
This loom which finally was offered 
to the textile industry was named.the 
“Cotton King’ loom to symbolize 
the excellence of a product which was 
developed around one idea—service. 





AUSES of loom stoppage, factors 

pertaining to accessibility of parts, 
construction limiting the speed of the 
machine and design essentials for 
flexible interchangeability of machines 
for weaving a variety of goods, had 
all been ascertained from the exhaus- 
tive researches made in the textile 
mills. Investigations made in the 
manufacturing departments of the 
loom works resulted in an analysis of 
the items of manufacturing cost of 
the old looms. On the basis of this 
information, the engineers of the 
Crompton & Knowles Loom Works 
proceeded with the design of the 
“Cotton King” loom. 

The largest single members in cot- 
ton looms are the end frames. In the 
old loom these frames were simply 
unmachined gray iron castings to 
which the various parts, also unma- 
chined, were bolted. These parts 
were fitted to the rough frame by 
hand work with the chisel and file, a 
very expensive operation. In these 
old designs of end frames, the ribs 
were on the outside and interfered 
seriously with the application of the 
attached parts. Half of these parts 
were located on the outside and the 
other half were fastened to the inside 
of these end frames. To bolt on the 
attached members required 50 slots 
or holes. Only about one-third of the 
nuts were on the outer side of the 
frame. The remainder were on the 
inside where they were not only in- 
but caused all the 
mechanical repairs and adjustments 
to be made in the area occupied by 
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the cloth. That oil spots and damage to the fabric fre- 
quently resulted is readily understood. 

raving analyzed all these shortcomings of the side 
frames for the old looms, the designing engineers greatly 
mproved the whole situation by turning the new end 
frames inside out; in other words, they placed the ribs 
on the inside of the frame. This left a smooth surface 
on the outside. Raised pads were provided for the cast- 
ings to be bolted to the frame. Wherever possible, the 
parts attached to the end frames were moved to the 
outside of the framework with the result that in the new 
design 80 per cent of these attached castings are fastened 
on the outside of two loomsides. Keeping in mind the 
importance of facilitating the making of mechanical re- 
pairs in the mills, the designing engineers arranged the 








THE NEW design of pressed steel 
layend is light, yet strong and rigid 


od _ 





THIS malleable iron layend for the old 
loom was heavy and difficult to machine 


machine so that all.of the bolts by which the castings 
are fastened to the loomsides have the nuts on the outside 
of the framework. :With machined raised pads on the 
framework and with machined bottoms on the castings 
to be belted to the frame, the hand-fitting operations 
formerly necessary were entirely eliminated, This con- 
struction greatly reduced the assembly cost at the plant 
of the machine builder as well as the cost of maintenance 
in the mills of the machine operator. | 


HE engineering thought put into this new devel- 

opment is revealed by the design specifications per- 
taining to the methods of fastening the castings which 
are attached to the end frame. Formerly, mill men 
expected to spend a large amount of time during the run- 
ning in period of a new loom in tightening up nuts. 
The necessity for this lay in the fact that the bolts 
stretched because the material of which they were made 
was over-stressed. Recognizing the great expense to the 
mill through lost time, the engineers substituted heat 
treated bolts for the soft bolts that commonly are used. 
Tests on the old bolts showed that they assumed a per- 
manent set in tension at a loat of 4,200 lb. and broke 
at a load of 7,000 Ib. The new bolt assumes a permanent 
set at 10,500 Ib. and will break at a total load of 14,900 
lb. With a 64-in. wrench a man can break the old 
bolt with a pull of 87 pounds on the wrench, but he 
cannot break the heat-treated bolt until he more than 
doubles that figure. Experience with the new looms 
proves that nuts once set up hard at the time of assembly 
do not loosen after the machine has been put in oper- 
ation. 
The longitudinal members connecting the end frames 
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of the loom are examples of modern design. In the 
old loom these parts were long, irregular pieces of cast 
iron, difficult to mold and still more difficult to machine 
accurately. In this loom, these parts were designed with- 
out any irregular curves in them. They are made of a 
structural section, to the ends of which plates are welded. 
All necessary holes are punched in the component parts 
before these parts are welded together. 

Wherever possible, steel is used to replace malleable 
iron. One of the best examples of this is shown in what 
is called the layend. This part formerly was a malleable 
iron casting. No explanation is needed to convince any- 
one who is familiar with the foundry losses in the pro- 
duction of malleable iron castings that the substitution 
of a pressed steel part was a step forward. Not only is 
it more strong, rigid and light, but it also 
lends itself more readily to assembling in 
the loom. 

Improvements in the new loom were not 
confined to changing the design of individ- 
ual parts. In some cases whole mechan- 
isms were changed. An accompanying 
illustration shows the old crank connector 
made of wood and strap iron. Alongside 
is shown the new one constructed entirely 
of metal. The new assembly has a number 

of advantages. In the first place, it has 
springs by which to absorb the shock that 
is involved in stopping the loom suddenly. 
Next it is much stronger. In tension it 

















THE BOX motion for the new loom was simpli- 
fied and designed to be dynamically balanced 


fails at a pull of 20,000 lb. while the old connector failed 
at only 2,000 Ib. It is stronger, and also improves the 
operating conditions. In the old loom the connectors 
were either too loose or too tight. Gradually the iron 
straps slipped under the repeated stresses to which they 
were subjected. If they were taken up too much, an 
excessive load was thrown on the driving motor. Tests 
with a recording wattmeter showed that as much as 
0.25 horsepower may be added in this manner. All of 
these faults of the old connector are eliminated in the 
new design. Sturdy bearings bushed with bronze are 
located at each end, and suitable arrangements are made 
for lubrication. 

Another mechanism to which a great deal of study 
has been given is the one through which the shuttle 
derives its movement. Here the problem was treated as 
a question of research. The fundamental theory of 
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shuttle flight had to be derived first. From the mathe- 
matical formulas that were developed and from _ the 
experimental data obtained, the necessary cam profiles 


were designed. Machinery was then built to generate 
the desired contours. 


HE so-called box motion which operates the shuttle 

box was another mechanism that was much improved 
in the new design. Its construction was greatly simpli- 
fied and the new mechanism was made much more ac- 
curate. While the old model had 60 parts, the new 
design of shuttle box has only 43 parts. An idea of the 
changes that were made can be gained from study of the 
accompanying illustrations. This box motion was also 
made the subject of extensive theoretical study. It was 
found that the old box motion was out of balance 
dynamically ; consequently, the size and location of the 
counterbalance had to be changed. In the old model, 
this counterbalance consisted of a large lump of iron 
which ran over a sheave and was attached to the stirrup 
shown in the photograph. In the new model, a weight 
of the correct size is cast as an integral part of the 
lifter lever. 

Sub-assemblies were substituted where formerly in- 
dividual pieces were bolted separately to different parts 
of the frame. Other improvements were made such as 
improved provision for lubrication and improved motor 
mountings for the individual motor-driven machines. 

The improvement in the design is also reflected in the 
work on the assembly floor. The shafting on the old ma- 
chines could be made to run freely only at the expense 
of a great deal of work by skilled fitters. The individual 
parts, which were put on one at a time, also required 
laborious attention. This procedure was necessary be- 
cause of inevitable variations in the end frames, the 
result of the methods of manufacture and the design. 
Now the situation is entirely different. Each frame, con- 
sisting of accurately machined members, is assembled. 
It is then taken to a-station on the erecting floor where 
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TWISTED shapes, seventeen 
more parts, and no balance 
were the shortcomings in 
the design of the old box 
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it is leveled and made ready for the application of the 
remaining parts of which the loom is composed. These 
parts come in the form of sub-assemblies which have 
been put together in the departments provided for the 
purpose. 

The results of the research and engineering efforts 
put forth in the design of this loom can be summarized 
in the statement that there has been produced a new 
loom, called the Cotton King, having greater production 
capacity, lower operating costs, a better quality of prod- 
uct, and with it all, a lower price than the machine which 
it replaces. 








Calculating Drum Cables 


By ArTHUR A. CRAVEN 
Marion Steam Shovel Company 


WE WERE 
hunting for a 
formula for find- 
ing the amount 
of cable take-up 
of a large drum 
for a unit of dis- 
tance of rise of 
differential drum, 
and as the hand- 
books did not 
give any, I boiled 
one down. The 

sketch shows a  2//erum paint where 
differential drum #0 
suspended by 

two cables. The 

power factor being an inverse ratio to the velocity ratio 
when ignoring mechanical efficiency gave us our lead. 
The formula was deduced as follows: 


fixed end of cable 
‘of small drum 








Smal// cable acts as 





a = Diameter of large drum 
b = Diameter of small drum 


= Radius of small drum 


= Radius of small drum 


NI om dN a 


d = Distance of rise of drums 


x = Take-up of cable of large 
drum 
R 
x=-—de+d 
r 


This arrangement is sometimes used to obtain a higher 
power ratio through the differential drum when used as 
a sheave block. That is to say, the rise of the drums 
would be the desired final lifting power. 
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The Chrysler Engineering Building 


Five Million A Year for 


Chrysler manage- 
ment considers the 
work of its engineers 
at least equal in im- 
portance to that of 
any of its other 
major departments 


HEN a company’s appropriation for engineering 

\ alone totals close to five million dollars a year, 

as is the case with the Chrysler Corporation, it 
very properly looks for engineering work of the highest 
order and, therefore, makes sure that every modern 
facility for doing this work is placed at the disposal of 
its engineering staff and that the staff itself includes men 
of recognized ability and experience in the field covered. 
A fine modern building houses the Chrysler engineering 
department. 

Walter P. Chrysler, who is chairman of the board of 
Chrysler Corporation, takes special pride in the com- 
pany’s engineering department and has seen to it that 
the best facilities for research, designing, development, 
testing and other engineer- 
ing activities are provided. 
A separate engineering 
building having four floors 
measuring 60x400 ft. was 
completed in 1928, and a 
fifth floor has been added 
since that time. This build- 
ing provides, in addition to 
offices for its engineering 
personnel, ample space for 
dynamometer, mechanical, 
electrical, physical, and 
chemical laboratories, large 
drafting rooms, and several 
shops for experimental con- 
struction work. All engi- 
neering work is done under 
the direction of a  vice- 
president, an engineer of 
long and varied experience. 
Closely associated with him 
are two executive engineers, 
a chief engineer, a body 
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ENGINEERING 


By HERBERT CHASE 


‘ {ssociate Editor 


engineer, a research engineer, and other engineering 
specialists in charge of various branches of work or of 
particular problems. The total personnel of the depart- 
ment exceeds three hundred. All equipment used is of 
the latest type and expense has not been spared to pro- 
vide excellent working conditions. 

Most of the main floor of the engineering building is 
given over to laboratories for testing materials, an elec- 
trical laboratory, a dynamometer laboratory, and experi- 
mental garages. Materials testing is in direct charge of 
the chief metallurgist. 

In the well-equipped laboratory which is under the 
metallurgist’s supervision, there are all the commonly used 
machines for making physical, chemical, microscopic, and 








FRED M. ZEDER, an experienced engineer, is vice-presi- 
dent in charge of all Chrysler engineering, and occupies 
an office in keeping with his position 
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other tests of metals, rubber, glass, finishes, fabrics and 
other materials used not alone in the product turned out, 
but also in the various manufacturing processes. There 
is alsova room fitted up for testing fuels and lubricants. 
Another room in this laboratory is used for salt solution 
spray tests for corrosion, another for microscopic work, 
and a-third for chemical tests. 
The nticroscopic laboratory has 
cameras for making photo- 
micrographs of the ordinary 
types as well as for those to be 
viewed in stereoscopes. The lat- 
ter are of particular value in 
examining rough surfaces such 
as metal fractures, abrasives, 
and coated fabrics that have 
failed in weathering tests. 
Physical testing equipment 
includes the usual machines for 
making tensile, torsional, and 
hardness tests, one of the ten- 
sile test machines being of the 
hydraulic type. Ovens are pro- 
vided for aging tests of mate- 
rials containing rubber, and 
ultra-violet light equipment for 
fading and exposure tests of 
fabrics and finishing materials. 
One unuSual piece of test equip- 
ment in the physical laboratory 
is designed to determine at what 
speed flywheels, clutch plates, 
and offier rapidly rotating parts 
will fail as a result of centrifu- 
gal force. The machine used in 
this test is sunk in a pit below 
the floor, lined with oak plank- 
ing and fitted with a steel cover. 
The part under test is spun 
upon a vertical shaft, and when 
the part bursts the pieces imbed 
themselves into the oak lining. 


LL types of electrical equip- 

. ment used in Chrysler prod- 
ucts are tested in the electrical 
laboratory under the super- 
vision of the chief electrical 
engineer. This department also 
tests clocks and some other in- 
struments and small parts other 
than electrical equipment, be- 
sides making tests in a large cold room in which sub- 
zero temperatures can be maintained. This room, which 
has 8-in. cork walls in which observation windows are 
cut, measures about 16x38 ft., hence can accommodate 
complete cars, engines, and large units. 

A pair of drums, mounted below the floor of the cold 
room and connected to an electric dynamometer located 
outside the room can be driven by the car for rear wheel 
tests, or the dynamometer can be connected directly to 
an engine on a stand in the cold room. A system of 
microphones and loud speakers permit ready communi- 
cation between observers inside and outside the room. 
Tests made in this room have resulted in marked im- 
provement in the cold starting characteristics of Chrysler 
engines. 

Another part of the electrical laboratory is devoted to 
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photometric tests of lighting equipment, and still other 
sections to conventional tests of storage batteries, igni- 
tion equipment, horns, insulated wire and other electrical 
parts. A sound-proof box for testing horns by repeated 
sounding, and other facilities for endurance testing: of 
spark plugs, timers, magnetos and other electrical parts, 





MACHINE for testing cars, simulating 
rough road conditions in the mechanism 





CHEMICAL tests and analyses are made 
in this corner of the metallurgical labo- 


in some cases under extreme temperature conditions, are 
a part of the electrical laboratory equipment. A West- 
inghouse oscillograph has been added recently to the 
testing instruments available in this laboratory. 

Between the laboratories thus far described in detail, 
which occupy about half of the ground floor of the en- 
gineering building, and the dynamometer laboratory at 
the opposite end of the same floor is an experimental 
garage where cars undergoing test can be cared for, 
checked up, adjusted, and repaired. The dynamometer 
laboratory, in charge of an assistant experimental engi- 
neer, is divided into several rooms, seven of which con- 
tain one electric dynamometer each. 

There are four 150-hp., and three 75-hp. machines, 
each with its own set of testing apparatus. Other rooms 
are given over to “special” test setups, such as single- 
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COLD ROOM in which complete 
ears, engines, and accessories are 
tested. Parts of the refrigeration 
equipment and the electric dyna- 
mometer are located in an adjacent 
room, shown at the right 


cylinder engine tests, carburetor 
tests and running in tests. For 
the latter there are available 
three water brakes that require 
less room and are less expensive 
than electric dynamometers, but 
are quite satisfactory for this 
class of work. 

In addition to engine testing 
facilities, the dynamometer labora- 
tory has one four-wheel chassis 
testing dynamometer of conven- 
tional’ type, and what is termed 
a “rough road tester.” The latter is not used to measure 
power output but is a four-wheel testing device designed 
to try out complete cars under racking conditions such 
as cars sometimes encounter on extremely rough roads. 
This machine has six drums. Four of these are driven 
by the two rear wheels of the car, and these drums in 
turn drive the two drums upon which the front wheels 
rest. Four of the drums have upon their periphery 
cleats of sufficient thickness to raise the wheels each time 
a cleat passes between the drum and the tire and allow 
the wheels to drop again much as they would do in pass- 
ing over uneven places in a rough road. When mounted 
upon this machine, which the car drives under its own 
power, a car can be given in a few hours as much rack- 
ing as it is likely to receive in several years of average 
service. Any weakness in springs, shackles, chassis 
joints, body joints, or other parts of the car likely to 
be affected by such treatment is thus revealed quickly 
and can be remedied before the cars of the model tested 
are put into the hands of customers. 

In the carburetor laboratory the instruments under- 
going test are placed in a water-sealed air bell connected 
to large balanced displacement tanks, or gasometers, 
which assure positive and accurate measurement of air 
flow through the carburetor. Instead of an engine, a 
Nash rotary pump is used to draw air through the car- 
buretor under test, the mixture being exhausted into a 
sewer along with plenty of water fed to the pump. 
Fuel, maintained under constant head, is measured by 
volume in a special burette designed for this purpose. 


+ PRODUCT ENGINEERING 


MECHANICAL laboratory where vari- 
ous chassis parts and materials and 
some body hardware are tested 


This apparatus not only assures accurate results, but 
affords a means of making tests more quickly and with 
greater convenience than when using an engine. 

Tests intended to give data on combustion conditions 
in engine cylinders are made primarily on single-cylinder 
engines designed for the purpose. The apparatus used 


includes a Midgley indicator and a “bouncing pin”’-type 
of detonation measuring device. 


At air entering the dynamometer laboratory is washed 
and heated to afford constant test conditions and a 
healthful atmosphere for laboratory workers. Engines 
exhaust into tunnels, which run along the outside walls 
of the dynamometer laboratory below the floor level. The 
exhaust gases are drawn out by suitable blowers which 
discharge into a 30-ft. stack some distance from the 
building. 

Aside from the tests already mentioned, nearly all 
other mechanical tests of chassis parts and units, as well 
as of some mechanical body parts and a few materials, 
such as brake lining and rubber hose, are conducted in a 
separate mechanical laboratory on the fourth floor, in 
charge of another experimental engineer. Most of the 
tests are of the break-down variety intended to stimulate 
service conditions to a certain degree, but to obtain re- 
sults much more rapidly and, in general, more accurately 
than they can be obtained in road testing. 

Among the life tests made in the mechanical laboratory 
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may be mentioned those on window lifters, clutches, 
valve springs, shock absorbers, springs and shackles, 
steering gears, chains, and axle parts. 

The tests on brake parts include a study of drum and 
lining wear, using a wheel which, after rapid accelera- 
tion with an air motor, is brought to rest by the brake. 
Water pump tests involve chiefly a measure of wear 


and gland leakage. In addition to life tests on shock 
absorbers, the characteristics of the latter are studied 
by taking a form of indicator card. Propeller shafts 
are tested for whip, and in combination with universal 
joints, for resistance to torque stresses when running with 
the universals deflected at an angle. Radiators are 
tested for resistance to weaving stresses, and ball and 
roller bearings for wear under combined radial and 
thrust loads. 

In general, it has been found that the most satisfactory 
results are obtained when several of the same parts or 
units are tested simultaneously, hence most testing de- 
vices are designed for multiple drives. In testing flexible 
hose for use in the Chrysler hydraulic braking system, 
for example, instead of subjecting a single length to 
repeated flexings, several lengths connected between 
headers given considerable relative motion are tried out 
simultaneously. 

One of the most severe tests to which a number of 
parts are subjected simultaneously is that made upon a 
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jacked-up chassis with flywheels fitted in place of rear 
driving wheels. For this test the engine is fitted with a 
throttle control which is regulated automatically in such 
a way that the engine accelerates the flywheel load up 
to a speed corresponding to 60 m.p.h. on the road, after 
which the throttle is closed and the parts decelerate to 
25 m.p.h., when the cycle is repeated. This imposes 
alternating stresses on many parts and approximately 
duplicates a type of condition to which the car often is 
subjected in service, quickly showing up weaknesses or 
tendencies toward undue wear, which could not be dis- 
covered without weeks or months of road testing. 

In another laboratory facilities are provided for making 
thermal tests on radiator cores of various types. The 
ability of the core to dissipate heat under different rates 
of air and water flow is determined. 

Several other laboratories and experimental shops de- 
voted to special classes of development work are housed 
in the engineering building, but the description given is 
sufficient to indicate how well equipped the Chrysler engi- 
neering department is for doing its work expeditiously. 
Although much experimental construction work, espe- 
cially on bodies, is done within the building, it has been 
found to be more economical to have most experimental 
chassis and engine construction work done in outside 
shops, since the equipment needed is costly and is likely 
to be greatly overloaded with work at times. 








REDESIGN FOR 


PRODUCTION AND APPEARANCE 


By H. W. BAUKAT 


Technical Editor, Radio Retailing 


A RADIO chassis of 
the year 1926 com- 
pared with a 1930 
model shows some- 
thing more than a 
change in_ technical 
design 










PPEARANCE, as well as stur- 

diness and accuracy, have been 
gained in radio’s shift to pressed- 
metal and die-cast construction. 
Only four years ago metal was 
considered detrimental to the oper- 
ation of a set, as shown in the 1926 
model at the upper left. But the 
public demanded more and more 
radios, introducing a production 
problem, and the unit at the lower 
left was the result. It is built 
almost entirely of metal, on a 
pressed-steel inverted pan _ with 
holes for wires and fastening bolts 
punched in. 

The 1930 model parts mounted 
on the pan are compact units, metal 
covered, shielded, and sealed, fit- 
ting accurately into the base with 
their connections extending through 
to meet the wire tips held in place 
in harnesses shaped in a series of 
metal forms on the inside of the 
pan. These sets will stand climatic 
changes, moisture, dust, shock, ship- 
ping, and air disturbances to such 
an extent that they are being 
mounted on automobiles! Design- 
ing for production has resulted in 
better radios for much less cost. 





110 ° 


+# PRODUCT ENGINEERING 


WORM GEAR DRIVES 


a worm and its gear are to study the conjugate 

tooth action of several parallel sections of the 
wcerm perpendicular to its axis with the corresponding 
se tions of the worm gear. The location of both the 
r sulting rack profiles of the sections of the worm thread 
znd also their lines of conjugate tooth action is ordi- 
narily determined by means of geometric layouts that 
require great care and skill. In this presentation it 
will be shown how the same results may be obtained to 
any desired degree of accuracy by analytical methods 
without the necessity of making enlarged and accurate 
layouts. 

Referring to Fig. 1, the origin of the co-ordinate sys- 
tem used to plot the curve representing the line of 
action will be taken at the pitch point. The following 
notation will be used: 


(2 vom. methods of analyzing the action between 


x = Abscissa of rack profile as given by the equa- 
tions for helicoidal sections 
y = Ordinate of rack profile measured from the 
axis of the helicoid 
R,. = Distance from axis of helicoid to pitch plane 
of helicoid (or pitch radius of worm) 
¢@ = Angle of tangent to thread profile measured 
from the X axis 
X’ = Abscissa of line of action measured from the 
pitch point 
Y = Ordinate of line of action measured from the 


pitch line. Also ordinate of rack profile. 
We know that the normal to the tooth profile at the 
point of contact must pass through the pitch point. 
Thus, when this pitch point is the origin of the co- 
ordinate system, we have, as shown by the figure, 


Y = Rw 
x’ —Y tan @¢ 


By the use of these two equations, the curve showing 
the line of conjugate tooth action may be plotted readily. 

The forms of the conjugate tooth profiles of the worm 
gear meshing with racks of varying profiles, as repre- 
sented by the several sections of the worm thread, are 
also ordinarily determined by means of geometric lay- 
outs. When the co-ordinates of these rack profiles and 
the values of their tangents are known, however, the 
co-ordinates of these conjugate gear tooth profiles may 
also be computed by means of suitable equations. In 
this case, the co-ordinates of the rack profile as well as 
those of its line of conjugate tooth action must use the 
pitch point as the origin of the co-ordinate system, while 
the co-ordinates of the conjugate tooth profiles of the 
worm gear will be calculated from their polar equations 
with the axis of the worm gear as the origin. Referring 
again to Fig. 1, and with the additional symbols: 

«# = Abscissa of rack profile when y = Ry 


Calculation and 
Plotting of the 
Analytical Equations 
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X = Abscissa of LINE of conjugate tooth 
ack fil action and conjugate 
rac pro © gear tooth profile plotted 
with pitch from equations 
point as 
origin 
ry = Any radius of gear tooth profile with axis of 
gear as origin 
R, = Pitch radius of worm gear 
§ = Vectorial angle of any conjugate point of gear 
tooth profile measured from the pitch point 





when rack profile passes through the pitch 
point. 
We get X=r—v7 (1) 
y = y mae Re (2) 
r= V(R, — VY)? + (4X)? (3) 
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By EARLE BUCKINGHAM 


Associate Professor of Mechanical Measurements, 
Massachusetts Institute of Technology 


In this third article of the series the author illustrates by examples 
how the analytical equations are applied for plotting the worm 


thread and gear tooth form for different sections of teeth. 


As the distance traveled along the pitch circumference 
of the gear must be equal to the axial distance traveled 
by a conjugate point on the worm, the distance a-b 
measured along the pitch line of the worm must equal 
the circumferential distance, c-d. Hence the angle sub- 
tended by the are c-d must be equal to 

cgi radians. 
Ry 

The signs of X’ and X will always be different, one 
plus and the other minus. Hence the algebraic differ- 
ence will always be the numerical sum of the two with 
the sign of X. 


R, —¥ 
and changing the signs to properly denote the direction 
for laying out, we have 


Deducting arc tan 


q — 7 arc tan =——~ (4) 


If, when plotting . 
these co-ordinates \ 
of the gear tooth 
profile, the profile Fig. 2 
of the rack passes ¥ 
through the pitch fj \ 
point, the values | 
obtained from the / \ 
foregoing equations \ 
would be plotted | 
directly from the / \ 
pitch point. On the r 
other hand, if sev- / 
eral sections of the / 
worm are being in- 
vestigated and the 
relative advance of 
these sections 
should not be dis- 
turbed, the line 





Line where 


CONSTRUCTION for Rw 
x’ 
roving 6 = = } 
proving Re 4 








@-0--r ; . a 
\6< would be determined in a similar 
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where ® = O would not pass 
through the pitch point as drawn 
but would be displaced. Referring 
to Fig. 2, let 
& = Angle between perpendicu- 
lar line through the 
pitch point and radial 
line from center of 
worm gear where § = 0 
x’ = Distance from pitch point 
to point where rack 
profile crosses the pitch 
line of the rack. 
Then 6 = +’/R, radians (5) 
Before illustrating the use of the 
foregoing equations by definite ex- 
amples, we shall investigate meth- 
ods of determining the fillet and 
undercut conditions on the teeth of 
worm gears. Because of the changing form of the rack, 
as represented by the intersection curves of the helicoidal 
surfaces, these conditions are much more acute and 
troublesome on worm drives than they are on any other 
type of gear drive. In extreme cases, particularly where 
too low a thread angle has been used with too high a 
lead angle, nearly half of the surface of the face of the 
worm gear may be composed entirely of fillet. These 
fillets are of trochoidal form and represent the path of 
the corner of the tooth of the hob as it sweeps around 
below the pitch circle of the gear, often cutting away the 
entire conjugate profile of the gear tooth. Where no 
undercut exists, these fillets will be tangent to the 
conjugate tooth profile. 
Referring to Fig. 3, we have: 


R, = Pitch radius of worm gear 
¢ = Angle of rotation of gear in relation to rack 
D = Depth below pitch line of corner of rack tooth 
r = Any radius to trochoidal 
§ = Vectorial angle of tro- 


eas choidal form. 


r= /R,*e? + (R,—D)? (6) 


R,e — (R,—D) tane (7) 
Re tane + (R,—D) 

These co-ordinates would be plot- 
ted directly only when the corner of 
the rack tooth as represented by the 
corner of the hob is in the perpen- 
dicular line between the axis of the 
worm gear and the pitch point. In 
most cases, this condition will not 
exist. Then the line where 6 = 0 


tan § = 





manner to that for the gear tooth 
profile when the rack profile does 
not pass through the pitch point. 
Thus when 
x” = Abscissa of corner of hob 
tooth, measured from the 
pitch point 
5 = Angle between perpendicu- 
lar line through pitch 
point and the line where 
eG 
ee i (8) 
The forms of these trochoids below 
the pitch circle of the gear are sym- 
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metrical loops as illustrated in Fig. 3 shown below. 

We will now illustrate the use of these equations for 
the analysis of the conjugate action on worm drives by 
determining the profiles of the several rack sections, lines 
of action, conjugate gear tooth profiles and trochoidal 
fillets of a screw helicoid. As noted before, the screw 
helicoid represents the average form of a worm produced 
by chasing and by milling the threads. In addition, the 
general contact conditions between a worm and worm 
gear are influenced more by its general design as regards 
thread angle, lead angle, depth of thread and position of 
the pitch plane than they are by the exact character of 
the helicoidal surfaces of the worm, so that a study of 
these contact conditions with any one type of helicoid will 
give a good general measure of the influence of the 
various design factors on every type of helicoid. The 
screw helicoid is one of the simplest to analyze. 

The equation of the intersection curve of the screw 


Wig. 3 












Profile of hob tooth->} 
/ 
/ 


"] > 


FILLETS at base of teeth 
are trochoidal 





helicoid with a plane parallel to the axis and at a distance 
D from the axis is as follows: 


siataeennniie L y 
X = tan y/D? + y? — z~- arctan 


The equation of the tangent to this intersection curve 
is as follows: 
dy __ 2n(D? — y*) 
dx 2ny tan y\/D? — y? — LD 


In the above equations 
L = Lead of generatrix 
y = Angle between generatrix and a plane perpen- 
dicular to the axis of the helicoid 
@ = Slope of the tangent with the X axis. 

An examination of the above equations makes apparent 
that there are several relationships that remain constant 
with worms of different leads and thread angles. This 
makes it possible to set up tables, which will greatly 
facilitate the analysis. Thus, for a given value of D and 


for different values of y, the values of \/D* + y? and 


1 y 
an arctan +) may be tabulated. 





tan ¢ = 
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An example of the use of the various equations for 
making a detailed analysis of the contact and meshing 
conditions between a worm and its worm gear will be 
presented. The screw type helicoid will be selected, with 
the following data; all dimensions being given in inches: 

2.500—outside diameter of worm 
2.000—pitch diameter of worm 
1.375—root diameter of worm 

y = 30°—half included angle of thread 

1.000—circular pitch 

L = 6.000—lead of worm 

The worm gear will have 36 teeth with a face of 2.000 
inches. We will determine the co-ordinates for the 
thread form on planes 1.000 in. from the axis, being the 
planes designated as numbers J and 5 in Fig. 4. 

That is D = + 1.000. 

For the equation 


eeaatininioenis L y 
* = tan y/D? + y? — 5, arctan 7 
tan y = tan 30° = 0.57735. 
For y = +0.500, i.e., above the axis and the thread 


right hand: tan y\/D? + y? = 0.645495 


} y 7 
an arctan _ = 0.44275 
y 


s = tan y\/ D? — 4s" — x arctan D = 0.202727. 


Throughout this article the subscript 2 will signify 
that the quantity results from a negative value of y. 
The subscript J will designate quantities corresponding 
to positive or plus values of y. 

When y is minus or below the axis, the value of arctan 


D is negative, which changes the sign of the second term 


of the above equation. In this example, for y = —0.500 
% = 0.645495 + 0.44275 = 1.088, 


which quantity will be designated as x2. This is the 
value for the intersection curve in section 5 below the 
axis. To determine its value in section 1, the intersect- 
ing plane is revolved back through 180 deg., which moves 
the profile point back a distance equal to one-half the 


lead. The “corrected” value for xe is then +t. — 
> or in this case 
to = 1.088 — 3.000 = —1.912 


By repeating the operations set forth above with other 
values of y, the co-ordinates for the rack profile corre- 
sponding to the planes, section 1 and section 5, may be 
obtained and the profiles plotted as shown in Fig. 5. 

To determine the tangents to these profiles, the proper 
values are substituted in the equation 


2xn(D? + y*) 
2ny tan y\/D? + y? — LD 


For D 1.000, and y = +0.500 
tan ¢ —1.97728 


The angle of the tangent to the thread profile is meas- 
ured from the X axis. When the value of the denom- 
inator of the above equation is negative it indicates that 
the point is outside of the field of conjugate action. 
Ordinarily, when the denominator is negative for a plus 
value of y, the value of the tangent is not calculated as 
no use is made of such minus tangents. 

For minus values of y in the above equation, the first 
item in the denominator becomes minus. With D a plus. 





tan @ = 
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quantity, the de- 
nominator will 
be equal to the 
, sum of the two 
terms and have 
a minus sign. 








Fig. 4 | 
| 











With D = 1.000 
and y = —0.500 
tan de = 
0.97834 
FES lid ALLE Q The point y is 
6000" /ea S . aa 
Steethin worm gear 2 located in section 


Uj 5, below the 
Yy X-axis. When 

the intersecting 
Y plane is revolved 
through 180 deg. 
into section /, 
the values be- 
come plus. Thus 
for a minus 
value of y the 
values of tan 
must also be 
minus if the 
surfaces are to 
be suitable for 

CROSS-SECTION through worm conjugate tooth 

and gear showing intersecting action with the 

planes parallel to axis of worm worm wheel 

when the plane 

is revolved 180 deg. into the section on the opposite side 
ef the axis. 

Thus we obtain the following co-ordinates of the thread 
profiles for sections 1 and 5 which are plotted in Fig. 5, 
and the corresponding values for the tangents to the 
profiles: 























Thread profile, section 5 
y +0125 +0250 +0375 +0500 +0625 +0.750 
«x +0463 +0361 +0.274 +4+0.202 +0.147 +0.107 
tang: —1.151 —1.318 —1.576 —1977 —2.626 —3.777 
y —0.125 —0.250 —0375 —0.500 —0.625 —0.750 
x +0700 +0829 +0959 +1.088 41.214 +1.336 
tang. —0.988 —0.962 —0.961 —0.978 —1.007 —1.044 
Thread profile, section 1 
y +0125 +0250 +0375 +0.500 +0.625 +0.750 
x —2.299 —2.171 —2.040 —1.911 —1.785 —1.663 
tand, +0.988 +0.962 +0.961 +0.978 41.007 +1.044 


An inspection of the values of the tangents shows that 
on section 5 above the axis, the form is convex because 
of the constantly increasing numerical value of the minus 
tangent, while the form below the axis changes its cur- 
vature and becomes concave about the middle. 


The co-ordinates of the line of action on section /, 
are calculated from the equations 


Y = y — R, and X’ = —Y tan ¢ 
With Ry, = 1 
y = 0.500 
Y = —0.500 
For the.value of y = —0.500 
tan ¢2 = —1.977 
Hence X.’ = —(—0.500 K —1.977) = —0.988 


an imaginary quantity 
For y = +0.500 
tan ¢, — —0.978 
Xi = —(+ 0.500 x —0.978) 
= +0.489 
The following table gives the co-ordinates of the line 
of action in section 1, corresponding to values of y: 
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y= 0.125 0.250 0.375 0.500 0.625 0.750 
Y, = —0.875 —0.750 —0.625 —0.500 —0.375 —0.250 
X’= = 0.864 0.722 0.601 0.489 0.378 0.261 


The polar co-ordinates of the conjugate gear tooth 
profile may be calculated. In the example we have 
36 tooth gear 
1 in. circular pitch 
Hence R, = 5.729 
For section 1 — D = —1.000 
We will calculate the gear tooth profile co-ordinates 
conjugate to the rack co-ordinates 
y = —0.500 
x2 = —1.912 
With y = Ry, = 1.000 


x’ = [tan y \/D? — = arctan 5) —3.000 


= —1.434 (Corrected for rotation of 180° 
into section 1) 
This will be the value of + when y = Ry 
X= #*— x2’ 
= —1.912 —(—1.434) = —0478 
The values of Y and X’ corresponding to y = 0.500 
are given in the above table as 





Y = —0.500 
X’ = 0.489 
As r = V/(R — Y)? + (X)? 
We get r = 6.248 
_ T nn Xx’ 
As §6 = wee ie + arctan r— Vy 


6 = 4° — 29 — 24” 
To establish the position of the radius vector, measure 
the distance RO along the pitch circle of the gear and 


/ 


| 

















Peal 
aw) / 
Trochoid | Trochoiad'» |' 


‘Section / | 


Fig. 5 @-0 | -- @=0 
trochoid---~~> le" trochord 
| i} 
4 
| 
rs 
‘— , ll @20 l 
Conjuga~ trochord :\ 
) |, P007h profile ~__ \ 
pt > —- — 


Line ofaction 
= section! 





Section 5 


CONJUGATE tooth profiles, tro- 
Is choidal fillets, and line of action, 
“> plotted from analytical equations 


then draw a radial line through this point. A minus 
value of 6 indicates the measurement is to be taken clock- 
wise, while a plus value is to be taken counter-clockwise. 

The distance R8 along the pitch line of the gear when 
6 = 0, is measured from the pitch point, and is 
equal to x’. 

The final step is to determine the polar co-ordinates 
of the trochoidal path in which the corner of the hob 
tooth travels. These can readily be calculated by the 
solution of equations 6 and 7, the values of r and @ being 
calculated for different values of ¢. 

With a complete set of calculations as outlined above, 
the worm thread and gear tooth form may be plotted for 
different sections. As will be explained later, this enables 
one to plot, by simple projection, the field of contact 
and positions of the contact lines between the worm 
threads and gear teeth. 








THE V-BELT 


as a driving medium 


HE V-BELT DRIVE was developed in response 
to a definite demand from the textile industry, in 
an endeavor to supply a driving medium that did 
not introduce slip, backlash, lost motion, or some other 
characteristic that produced jerks and shocks, resulting 
in a high percentage of broken threads on textile spin- 
ning machinery. With the V-belt drive, starting is 
smooth, and there is no lost motion. Because of the 
elastic properties of the belt, considerable cushioning 
action is provided, and the driven machine is accelerated 
smoothly and uniformly. Power is transmitted without 
jar or vibration, thus resulting in improved quality of the 
product and eliminating loss of time because of rupture 
of threads or breakage of cylinder heads. 

Having proved its adaptability in one field, engineers 
began to apply the V-belt drive to all sorts of equipment 
in various industries. It finds particular use in short 
center drives where the factor of silence is important, 
such as in the case of ventilating fans, where any sound 
is amplified into a roar by the fan housing and air ducts. 
It is well suited for driving refrigerators and ice ma- 
chinery, food-making machinery, canning machinery, and 
also paper machinery, because it is not so disturbed by 
moisture and hence the equipment can be washed with a 
hose without injury to the drive. Also no lubricant is 
present that might spoil the product, particularly food. 
For pump and compressor drives, a flexible medium is 
particularly desirable, and the large ratio of reduction 
available with this type of drive permits the use of a 
higher speed and less costly motor than would be neces- 
sary with direct connection. The multiplicity of ropes 
also is a factor of safety in the case of shutdown due to 
breakage of one or more of the strands. Especially in 
driving heavy machinery, need has been realized for a 
flexible driving medium having the ability to take peak 
loads and heavy starting torques without transmitting 
undesirable shocks to the driver or driven mechanism. 

Oil field conditions and power requirements are un- 
usually severe, operations being at rapidly varying speeds 
with loads constantly changing from minimum to max- 
imum, often with quick reversal. This makes another 
logical application for V-belts because of their ability to 
absorb shock loads during hoisting,-pulling, and drilling 
operations, thereby materially increasing the life of the 
motor. For the same reason V-belts are used for pipe 
line service in driving pumps, on power-driven slush 
pumps for rotary drilling, and on compressor drives for 
gas and air lifts. 

A V-belt drive proper consists of driving and driven 
sheaves, or pulleys, grooved to engage with a number of 
V-belts of trapezoidal cross-section. Power is transmitted 
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TYPICAL example of a 
V-belt drive operating on 
short centers horizontally 


By WALTER A. MEYER 


Texrope Division, Allis-Chalmers Manufacturing Company 


by virtue of the wedging contact between these belts and 
the grooves. Wedging action is assured at all times by 
providing ample clearance at the bottom of the grooves 
so that the belts seat only on their sides. 


SSENTIALLY, V-belts are made of a laminated 

structure of cord impregnated with rubber. The orig- 
inal Texrope belts, made by the Allis-Chalmers Manu- 
facturing Company, were of a laminated construction, 
with the driving sides left open or exposed. This allowed 
air, moisture, and dirt to work itself into the cloth or 
pulling section of the belts, and separation of the plies 
often took place. In fact, after about a year of severe 
service many of these laminated belts split open at the 
neutral axis, that is, where the stress changes from ten- 
sion to compression. For this reason the construction 
was changed to include an outer wrapper of fabric to 
resist separation of the plies and to keep foreign matter 
away from the cord section. Another development pro- 
vides a lateral stiffener near the top of the belt to resist 
buckling or U-shaping. This prevents the belt from 
working its way deeper into the groove, resulting in 
longer life, and longitudinally the belt is considerably 
more flexible. The lower or compression member, on 
the other hand, is constructed so as to permit bending 
freely without excessive internal friction. During the 
manufacturing process the outer surfaces are coated with 
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a thin layer of soft rubber which is thrown off in the 
form of a fine rubber dust during the initial stages of 
operation of the belt. This action is not destructive and 
will continue until the belts have become properly seated 
in the grooves. 

The thickness of the V-belt must of necessity be in a 
definite proportion to its width. Too thick a belt would 
be distorted in bending ; too thin a belt would lack lateral 
rigidity as well as sufficient driving surfaces. The usua 
angle of the V is 40 deg., and the belts are manufactured 
in accurately machined molds to this angle. Because of 
the natural tendency of the belt to expand or bulge when 
it bends over the sheaves, a high coefficient of friction 
is developed between the belt and the groove. 

Standard sheave diameters have been adopted for both 
driving and driven shafts, thereby making it possible to 
stock standard sizes. For the reason that there is no 
inexpensive satisfactory splice adapted to meet all con- 
ditions on the market today, these V-belts are usually 
manufactured endless. At first only a few standard 
lengths were available, but as the demand increased, addi- 
tional lengths were added until today there are about 75 
different sizes and lengths usually carried in stock by the 
manufacturers. ; 

In the process of manufacture the belts are pre- 
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stretched ; consequently very little takeup is necessary. 
A certain amount of stretching takes place during the 
life of the belt, however, and for this reason the driving 
motor is usually mounted on slide rails. Where both 








center V-belt drive 
connecting a heavy- . ‘ x ‘ 
duty gasoline engine increased until the slack side is al- 


with ai triplex pump 









st of Stock Drives in Dollars 
3 s s 


zp 
So 


Approximate Co 
yy 
°o 






4 5 6 
Speed Ratio 


PRICE CHART of stock V-belt 
drives for transmitéing from 2 
to 50 hp. at various ratios up to 
7 to 1 


shafts are fixed, a positive type of idler on the slack side 
may be substituted to take up the stretch. There is no 
wear on the sheaves, and practically none on the ropes 
themselves, making replacements infrequent. 

Repeated tests have shown an efficiency of approxi- 
mately 99 per cent for recommended maximum loads. 
Because of the large coefficient of friction, shown to be at 
least 1.5, and wedge effect of the V-groove, this type of 
drive transmits full power with very little tension on the 
loose side. Tests have shown that in computing bearing 
pressures, it is safe to take the tangential pull times 14 
to get the total belt pull, whereas for leather belt drives 
it is usual to multiply the tangential pull times 3 to ar- 
rive at bearing pressures. Because of this low tension, 
it is often possible to use a large overhang on the belt 
pulley without the necessity of an outboard bearing 
support. 

While a certain amount of creep takes place in the 
helts because of their inherent elastic properties, actual 
slippage is reduced practically to a minimum, which 
assures maximum efficiency. 

High-speed belts are subjected to stresses from centrif- 
ugal force which increase with the square of the speed. 
As these stresses are additional to the load and bending 
stresses, it is evident that high-speed belts should not be 
subjected to the same torque load as slow-speed belts. In 
order to keep the belt stress within desired limits, there- 
fore, the stress corresponding to the load must be equal 
to the total stress less the stress due to centrifugal force 
and less the stress in the slack side 
of the belt. For satisfactory op- 
eration at high speeds, the center 
distance of the drive should be 


TYPICAL short- 


most a straight line tangent to both 
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sheaves. For V-belts a velocity of 4,000 to 5,000 f.p.m. 
is desirable from an economy point of view. 

The life of V-belts depends both on the degree and 
number of flexures imparted. On a high-speed drive, the 
life naturally will be shorter than on a slow-speed drive. 
Also, on a drive where the belt is operating on a sheave 
of small diameter, the life will be shorter than if it were 
operating on a larger one. The alignment of the drive 
also has an important effect upon the life of the belt, as 
has type of load, that is, whether it is smooth or fluctuat- 
ing. These belts operate unusually well in the presence 





How Prices of Drive Units Vary With 
Motor Speeds and Drive Ratios 


Motor Driven V-Belt 
Speed Speed Speed Motor Drive Total 
R.P.M. R.P.M Ratio Price Price Price 
600 300 2:1 $472 $91 $563 
900 300 3:1 321 110 434 
1,200 300 4:1 286 121 407 
1,800 300 6:1 246 144 390 


Note: The above prices are based on standard current prices for 
25-hp. squirrel-cage induction motors complete with starter. 





of dust and grit, because the foreign matter is readily 
thrown off or squeezed out, and does not tend to form 
lumps on the pulley as in the case of flat belts. 

From actual tests it has been ascertained that the 
generation of static electricity in V-belts of this type is 
only one ten thousandth of that generated in a leather 
drive of similar specifications. For this reason V-belts 
are comparatively safe where sparks from a drive might 
be the cause of an explosion or be considered a general 
fire hazard. They are especially adapted, therefore, to 
machinery for flour mills. As a rule these drives operate 
on short centers and hence are much less susceptible to 
storing up static energy than are long belts. 

To a considerable extent the V-belt drive has eliminated 
the direct-connected, special-speed motor. It has fre- 
quently permitted the use of a stock high-speed motor, 
whereas direct connection requires a heavier, a more 
expensive, special motor. High-speed alternating-current 
motors have better starting torque in proportion to the 
revolutions, better efficiency, and better power factor 
than the slow-speed machines, and it is desirable to take 
advantage of these characteristics. Another point to be 
considered is that accurate alignment is not as essential 
with V-belts as it is with couplings. The accompanying 
table shows that it is more economical to use a high- 
speed motor with a large ratio V-belt drive than a slow- 
speed motor with a low ratio V-belt reduction. 


V-BELT DRIVE will be well proportioned when 
the center distance equals or slightly exceeds the 
large sheave diameter. On small ratios the sheaves may 
be operated so closely together than the peripheries almost 
touch each other. The majority of drives, however, fall 
within the range from 1 to 1 up to 7 to 1. If the center 
distance is sufficiently long so that the arc of contact on 
the smaH sheave will be 120 deg. or greater, it is possible 
to exceed this permissible limit of 7 to 1. In fact, there 
are a number of applications om record where the speed 
ratio is as high as 10 to 1. Incidentally, the rule con- 
cerning the center distance being approximately equal to 
the diameter of the large sheave holds true in these high 
ratios as well as those within the standard range. 
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Weakness in Strength 


By Paut B. SwWINToN 


HILE at lunch at the city club with my friend 

Lehr, I happened to notice a rather small, elderly 
gentleman entering the dining room accompanied by two 
men whom I recognized as executives of the local steel 
plant. In answer to my inquiring look, my host volun- 
teered the information: 

“That’s Professor Bernhard. He is professor of ma- 
chine design at the University across the river. A grad- 
uate of the highest German technical universities. He 
gained his practical experience in the sweat and grime 
of American steel mills, and established his reputation 
when he designed and built the plant of the Pueblo Iron 
Works. In spite of his extreme modesty, his ability was 
impressed upon us shortly after he arrived at the uni- 
versity, about ten years ago.” 

“How did that happen?” I asked. 

“Like most unusual occurrences, the situation was 
really very simple. We had designed a new rolling mill 
at the plant, and the main drive shaft snapped off a few 
days after the mill was put into operation. To us it 
was unexplainable, as we had made this shaft almost 
half again as strong as that on a similar old mill, and to 
save weight we had made it hollow. 

“We made the shaft over again, using an alloy steel, 
but again it snapped. Someone suggested heat-treating 
the next shaft. Our master mechanic, who had known 
Bernhard when he was working at the Pueblo Iron 
Works, and had heard that he was now at the univer- 
sity, suggested that we consult the old professor before 
going further. 

“This we did. The old fellow came down to look over 
the situation, and all the time our chief was explaining 
the trouble, he listened attentively with that slightly smil- 
ing expression on his face. Then in a few words he told 
us the cause of the whole trouble. 

“The shaft had been made hollow to obtain a big sec- 
tion modulus and yet keep the weight down. But this 
construction resulted in a relatively stiff shaft. When 
the mill engine was suddenly reversed, tremendous 
stresses were set up in the shaft because it did not yield 
much in absorbing and delivering the kinetic energy in 
the rapidly rotating rolls. 

‘“Heat-treating the steel, though making the shaft 
stronger, would not decrease the maximum stresses be- 
cause the modulus of elasticity for all steels, heat-treated 
or not, is practically the same. The solution was simple 
enough—Use a solid shaft! That is what we did, 

“Professor Bernhard later gave us a lecture on how to 
calculate such shafts. For a given allowable maximum 
twisting moment, the kinetic energy that may be ab- 
sorbed by a shaft is inversely proportional to its polar 
moment of inertia. Of course, the allowable twisting 
moment is directly proportional to the polar section 
modulus. So you see the most favorable design for 
resisting dynamic stresses is one which has a maximum 
section modulus and a minimum moment of. inertia, 
which is a round solid shaft. 

“It was a mighty interesting talk he gave us. I took 
notes and jotted down all the equations. Some day I'll 
show them to you.” 

“T would like to see them,” I replied. Evidently among 
inanimate things we also have situations where “the 
strong shall be weak.” 
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Rolled Zinc 


for drawn and 
stamped parts 


By ROBERT M. CURTS 


Technical Service, New Jersey Zinc Company 


ETCHING produced the artistic 
finish on this rolled-zine panel. The 
zine metal is well adapted to both 
plating and enameling 





THE WORKABILITY of certain 
grades of zine is exceptional. The 
ornamentation on this piece was ob- 
tained by die embossing 


RADUATING from the days when it was used only as roofing 

and building material, and under the stove and icebox, rolled zinc, 
with its corrosion resistance, its easy workability and susceptibility to 
attractive finishes, is coming into increasing use as a base material. It 
can be rolled, plated, spun, drawn, or etched in many cases with more 
facility than other metals in common use, and it is economical. 

Several grades of rolled zinc are available. Although a soft metal, 
the rolled zinc may often be formed into a rigid, strong part capable 
of giving as satisfactory service as a more expensive metal. Its tensile 
strength is from 30,000 to 35,000 Ib. per sq.in. The specific gravity 
is 7.142, which makes it 8 to 10 per cent lighter than steel and 15 to 
20 per cent lighter than brass. It is more expensive than steel as a 
base material, but its substitution is often justifiable because of savings 
made in fabrication. Working is generally similar to’ that of other 
non-ferrous metals, but when cold it is crystalline and brittle so that 
the working of sheet zinc is done with slightly warmed metal. 

Articles formed of rolled zinc may be attractively finished with 
lacquers and enamels as these adhere well to the surface, or by chemical 
means, or by plating. The metal buffs easily and affords a good surface 
for direct electro-plating of all the generally employed plates. It is 
easily soldered. Rolled zinc is now employed for such parts as auto- 


mobile running board moldings, automotive trim, “yr” 


lamp and ornamental parts, toys, and containers. 


CHROMIUM PLATED radiator cap 
fabricated of rolled zine 


ROLLED ZINC lends itself readily to 
spinning 



























FLEXIBLE TUBING made of 0.014- 
in. strip zine 
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The scene is a big contract production shop, con- 
solidated also with an iron foundry and a non- 
ferrous metal plant. It controls, also, a smaller 
shop that makes a specialty of contract production 
for the chain stores and mail-order houses. Con- 
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4 THE ENGINEERING 


ferences of the engineering and affected production 
executives with the chief engineer have grown into 
what the plant calls “The Engineering Council,” 
which meets in a “council room” in the engineering 
department. Foremen are called in, and others drop 


By George T. Kerr, McIntyre & Kerr 
and George S. Brady, managing editor 





































_ Designating Materials in Parts 


“HERE’S a suggestion from one of the 
draftsmen that I would like to have you all 
consider this morning,” began Chief Engi- 
neer Art Levering at the weekly conference. 
“Tt’s about marking metals that we use in 
various products, and since the idea is one 
that is not restricted to identification in the 
shop, but ties all through purchasing, design- 
ing, and sales, I think that this group is the 
one to consider it.” 

“Sounds like much ado about nothing, but 

o on with your 

a said ra 
Ray Sellers, the - 
sales manager, 
with a sly wink 
at the G.M. 

“Well, it’s 
justthis. Frank 
Wells, one of 
our good men, 
thinks the pre- 
sent method of marking steels with color on 
the end of the bar is all right as far as the 
storeroom is concerned, and to a certain ex- 
tent in the shops, but when it comes to identi- 
fying the multitude of alloy steels, brasses, 
bronzes, aluminum alloys, nickel silvers, and 
other materials we call for in our special ma- 
chines, everyone all along the line is out of 
luck, from designer to the fellow who eventu- 
ally repairs the machine five years hence. 

‘“‘Back some time ago we tried marking the 
S.A.E. number of steels on the drawings, and 
calling for it to be stamped on the piece be- 
fore it was assembled into the machine. 
We’re still doing it—sometimes—but the 
S.A.E. numbers don’t fit all cases, and are 
restricted to steels. Then, the shop says the 
numbers are a nuisance and get confused with 
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parts numbers and with order numbers too. 

‘With that preliminary, here’s the dope! 
Start a method of symbolizing where a defi- 
nite symbol signifies a definite commercial 
metal or other material, and by a combina- 
tion of these symbols a close approximation 
of the physical properties of the material can 
be given so that anyone picking up a part 
knows what it is made of and how to treat it 
or replace it. Here’s Frank’s layout of sym- 
bols. I forgot to mention that it’s based on 
the idea that long ago the British Goverment 
adopted the crown as a symbol for commer- 
cial silver, or sterling silver as we call it. The 
layout looks like a Western cattle inspector’s 
notebook or a Chinese dictionary, but it’s 
really not so involved as it looks.” 

‘Does he want it to replace color designa- 
tions and S.A.E. numbers?” spoke up the 
superintendent of stores. 

‘Not at all, it’s more comprehensive and 
has wider application. You can still use 
paint on your racked bars; the greatest value 
is in the identification of materials in parts. 
The designers, of course, would put the sym- 
bol on the drawings.” 

‘Sounds mighty interesting from a con- 
sumer’s standpoint if everyone recognized 
the same symbols. But it would be a worse 
mess than Amos’ and Andy’s income tax if 
different manufacturers adopted different 
symbols,”’ mused the sales manager. 

‘“‘That’s the trouble I see, too,” continued 
Levering. “What do you say that we form 
a little committee to go over these symbols, 
and then ask the opinions of engineers of 
other organizations and also discuss it with 
the A.S.S.T. and the A.S.T.M.?” 

‘The only thing to do under the circum- 
stances,’ answered Ray. 


At present there is no general method to inform the user 
of a product what alloys are employed in the parts. 
= Should symbols be adopted? If so, what should they be? 


| 
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COUNCIL 


in. The problems are not solved for the readers, 
but some of the opposing opinions are brought out. if! 
Engineers and designers are invited to discuss the 
problem, or to present new problems for discussion. 
Acceptable letters are paid for at regular rates. j 








DISCUSSION 


OF COUNCIL TOPICS 


When Sales 
Take a Slump 


I HAVE come across many machines 
which were apparently designed on the 
principles of the proverb ‘What is 
worth doing is worth doing well.” 
Machines have been made too well for 
the purpose for which they are required. 
I have seen enough of such white ele- 
phants to realize that a thing worth 
making should be made just good 
enough to serve its purpose and no 
better. 

It is perhaps characteristic of the 
British mechanic to try to make a better 
job than necessary. The same is equally 
true in design. It is called “making 
a good engineering job.” I have often 
heard the exclamations of disgust from 
a mechanic when taking down an Amer- 
ican machine for repairs. He usually 
expresses some doubt as to whether it 
will ever go together again. Needless 
to say, it does go together, and works 
ae: as well as the “good engineering 
job. 

In general, it should be the business 
of the sales department to say what 
they want and how much it is to cost. 
The design department should design 
what is asked for or offer the best 
alternatives it can produce. 

—H. J. Burnuam, 
Birmingham, England. 


Do You Still 
“Roll Your Own’’? 


IN RESPONSE to your question as 
to who should design the small parts, 
permit me to mention my experience 
with a manufacturing company, of 
which I was mechanical engineer on 
new and unusual problems and also in 
charge of sales for a number of years. 

The writer occasionally pointed out 
to the head of the manufacturing de- 
partment that certain parts could be 
bought cheaper than we made them. 
If the saving was small, he preferred 
to “keep the work in the shop.” Our 
tools were not over busy, our overhead 
was high, and if we reduced the volume 


of work the overhead would be higher. 
So ran his argument, which sounded 
to the writer like a plaintive cry for 
perpetuation of manufacturing facili- 
ties that could not hold their own 
against the commercial world. 

Thinking the matter over later, 1 
concluded that my line of action, car- 
ried to its conclusion, would strip our 
shop of small machines and, what is 
worse, skilled men, to such an extent 
as to handicap us in new developments. 
In other words, we could, by a slight 
modification of some small parts, pur- 
chase outside at a saving. But, we 
would then be completely tied to the 
new design. 

The rule of buying outside when you 
can save money is a very good one, 
on general principles, and particularly 
when applied to screws and such stand- 
ard parts. When applying it more 
widely, it should be applied as other 
rules, with caution and discretion. 

—J. MALVERN BENJAMIN, 
Consulting Engineer. 


Developing 
New Products 


PROBLEMS connected with developing 
new or improving old products are as 
old as invention itself. About forty 
years ago while working for a firm 
building textile machinery I came in 
touch with such problems. We had a 
relatively small shop employing about 
250 people, and at that time all the work 
on new ideas was done in the regular 
shop. 

They were introducing the circular 
shuttle box, and the time arrived to take 
out the patent. Then they found that a 
firm in the same district had already 
taken out patents covering similar con- 
structions. It was discovered that a me- 
chanic from our firm had left and was 
then working for the rival concern. This 
may have been merely a coincidence, 
but it caused a great upheaval. As a 
result a portion of the general workroom 
was cleared up and partitioned off. A 
few picked men were put to work at 
increased wages in this partitioned off 
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room, and were given to understand 
that they were expected to use their 
heads and not their mouths. This may 
well be considered as a natural develop- 
ment of a product engineering de- 
partment, 

Many good things came out of this 
room. The method of developing the 
new product was simple enough. “very 
suggestion was put on paper by a Jrafts- 
man, and was then shown to the general 
manager. If in his judgment the iJea 
was worth a trial it was submitted to 
the experimental shop for criticism. 
After this a model was made and fitted 
to a loom, and a woman brought in to 
test the apparatus under working con- - 
ditions. It is interesting to know that 
this woman many times suggested some 
very good improvements. Since reading 
the problem presented in the Engineer- 
ing Council I have made inquiries and 
have found that this same method is 
still in use. —SETH ForTUNE, 

Nottingham, England. 


Do You Still 
“Roll Your Own?” 


GOOD designers consider financial 
economy and if they are aware of it, do 
not ask the shop to make something that 
can be purchased at a lower price than 
the shop can produce it. Note well that 
qualification—if they are aware of it— 
and consider what proportion of design 
offices are without information on costs 
of production, purchase prices, and 
up-to-date catalogs. 

I have been in many design offices, 
but few of them had a plentiful supply 
of catalogs, purchase prices, and costs 
of production. The average design 
department, in my experience, is as 
destitute of commercial and financial 
information as the desert is of shade. 
Most catalogs and list prices for some 
mysterious reason seem to lose their 
momentum before they get near the 
design office. 

How is the designer to know what 
can be purchased if the information is 
not supplied him? —J. J. WorFFINGcTON. 


> 


WHO are to blame for not taking 
advantage of the “specialized product” 
which is cheaper and better than that 
being made in the company’s own shop? 
The chief engineer and chief draftsman 
are the ones. They should see that the 
designer has an “up to the minute” 
engineering library at his disposal. 
This is important. The library should 
contain the latest trade literature and 
data pertaining to the equipment made 
by the company. It is also of im- 
portance for the chief to see that some- 
one goes over the details of the design 
thoroughly to ascertain whether it will 
be cheaper to make or buy parts. If he 
decides that the best policy is to buy, 
the engineers have only to refer to their 
list and call in the particular salesmen. 

—Ross J. B. Ricpon. 
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Progress in 


METALS 


as seen at the A.I.M.E. meeting 


By GEORGE S. BRADY 


SE OF cadmium for alloys and as a corrosion- 

resistant plate has come about since the war, accord- 
ing to W. E. Mitchell, Zinc Plant Superintendent of the 
Anaconda Copper Mining Company. The Great Falls 
plant of this company is the largest producer of cadmium 
in the world. It was started in 1925. The electrolytic 
cadmium produced is better than 99.95 per cent pure, the 
impurities are lead, copper, zinc, and iron aggregating a 
total of not over 0.05 per cent. As a protective coating 
cadmium is superior to zinc. Important among the 
alloys is the alloy with copper used in trolley wire. The 
proportion of 0.5 to 1.2 per cent of cadmium adds to the 
strength and wearing quality of the copper. Cadmium 
is marketed in cast pencils, slabs, anodes, and balls. 

Tantalum is a metal of fascinating possibilities. Only 
within the past five years, however, has it been available 
in sufficient quantity for general application, stated M. M. 
Austin, metallurgist of The Fansteel Products Company 
in a paper on the working properties of the metal. 
George W. Sears, head of the department of chemistry, 
University of Nevada, also described the progress of this 
metal. When heated, tantalum absorbs large volumes of 
hydrogen, and this capacity for absorbing gases is being 
utilized in vacuum tubes where tantalum is used for 
grids. The metal has the property of passing an alter- 
nating current more readily in one direction than in the 
other, and is employed for rectifiers. Tantalum is also 
used for high-melting point alloys and for acid-resistant 
alloys. Tantalum is extremely ductile, and it is possible 
to roll out very thin sheets without annealing. The com- 
mercial metal has the hardness of annealed mild steel. 
Since tantalum is a very expensive metal it is probable 
that the greatest use will be in alloys, and those with iron 
and aluminum are the most promising. Actually the 
amount of tantalum available on the earth is estimated 
to be less than the amount of gold. Most of it comes 
from Australia, and its extraction from the ore is a 
difficult chemical process. 

Silicon is an element that must be watched in brasses, 
and bronzes, according to the metallurgists of the De- 
troit Lubricator Company. These men have made some 
extensive experiments. Very small percentages of sili- 
con in the alloys containing zinc or zinc and tin, without 
lead, will harden and strengthen the alloy without any 
apparent detrimental influence on the structure, but the 
leaded bronzes. without zinc, become coarse and segre- 
gate the lead when small percentages of silicon are 
added to them. Additions of nickel reduce the 
effect of the silicon in the bronze. 

D. K. Crampton, chief metallurgist, Chase 
Brass & Copper Company, in a paper describing 
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some rather elaborate tests, showed that season-cracking 
in brass tubes, which is known to come from high 
internal stresses, is not likely to occur if the content is 
over 80 per cent, and tubes with 90 per cent copper 
are practically immune. High-brass, which is the com- 
mon commercial brass, is strongly susceptible to season- 
cracking in tubes, and this tendency is increased by any 
increase in wall thickness in proportion to diameter, and 
by increase of diameter reduction. 


id ates of Monel metal and nickel need careful 
molding and melting with deoxidizing treatment if 
they are to be sound and free from shrinks and pulls. 
Manganese is detrimental because it makes the metal 
sluggish. Sulphur makes the Monel metal hot short and 
brittle. Silicon in small quantities is beneficial, making 
it more fluid and increasing the strength. These metals 
were discussed by E. S. Wheeler, superintendent, Inter- 
national Nickel Company, Inc., in a paper on Monel 
metal and nickel foundry practice. The chart from the 
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paper of Cyril S. Smith shows how conductivity decreases 
with increase of zinc in brasses. 

The paper on “Melting and Casting Some Gold Al- 
loys,” presented by Edward A. Capillon, metallurgist of 
the D. E. Makepease Company, was a fairly complete 
treatise on the whole subject of gold alloys. These 
alloys, of course, have their chief use in jewelry, and 
their properties are in general little understood by the 
average mechanical designer. Gold is practically never 

employed alone, as it is very soft, but is always 
alloyed with silver, copper, and other metals. 
These alloys vary in color from light green 
to dark red, and also vary greatly in physical 
characteristics. 
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Die- 


By MARC STERN 


Manager, Die Casting Division, A. C. Spark Plug Company 


EST RESULTS are obtained when the designer 
of a device requiring die castings familiarizes himself 
with the elements that produce most economical die 
castings and gives them consideration while the design 
is still in the development stage. The functional as well 
as the production features can then be coordinated so 
as to obtain the best possible results. 

A die casting, when properly designed, must fulfill, 
within the limits of its application, the following 
conditions pertaining to production requirements: 


1. A design which 
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Basic Facts in 


Casting Design 


Extracted from a forthcoming book by the author, to 
be published by the McGraw-Hill Book Company 


mum dimensions among the different alloys are ac- 
counted for by their difference in shrinkage and slug- 
gishness of flow. 

While an endless variety of die castings may be found 
in the average die-casting plant, nevertheless, they can 
be grouped into certain general classes, such as elbows, 
bushings, and gears. Definite elements, such as fillets, 
ribs, threads, engraving, and knurling, are common to 
the vast majority of them, therefore, a study of these 
elements and groups will be a proper guide for die- 

casting design. 

In die castings, the substitution of 
fillets in place of sharp corners 
\ is important, more so than in 
sand castings, because of the rapid 
chilling of the metal and unyielding 
consistency of the steel die. In cool- 





permits the most 
economical die con- 
struction. L - 
a \ YmMuUGVYYWW“HEL: 
C— EI Li 
STEEL RUNNER cast as an 


insert into a die-cast ice skate 


2. A design which produces the most durability in die 
construction. 

3. A design which reduces the trimming or cleaning 
cost to a minimum. 

4. A design which calls for the most economical utili- 
zation of the alloy of which it is to be cast. 

5. A design which produces the most economical cast- 
ing production. 


When die castings are to be assembled with stampings 
or machined parts, it is more economical to complete the 
castings and then fit the other parts to them. The greater 
expense of final sizing of the die to bring dimensions up 
to specifications can then be saved, since sizes on die 
castings are affected by many more variables than those 
on machined parts. 

From a design standpoint, wall thicknesses may be 
figured thinner than can be produced by any other cast- 
ing process. They can be reduced to as low as 45 in. 
for tin and lead alloys, 4 in. for zinc alloys, and 4 in. 
for aluminum alloys. These apply to small and medium- 
sized die castings over small areas. For large die cast- 
ings, the minimum wall thickness should be at least #5 in. 
greater than these figures. 

Almost the same relationship exists in the casting of 
small holes. They can be made as small as yy in. for 
lead and tin alloys, 3/5 in. for zinc alloys, and in. for 
aluminum alloys. They must be, however, very shallow, 
because of the tendency of the fast-flowing metal to 
bend small diameter cores. The variations in the mini- 


ing, crystallization takes place at 
right angles to the surface, and it is apparent that a 
strained section is set up from the sharp corner where 
the lines meet. This section is weakest during contrac- 
tion because it is the last one to solidify. It will develop 
a crack in the die, because of the natural shrinkage of 
solidification, or while in use, if the die casting is placed 
under excessive strain. With a rounded corner this 
difficulty is avoided, and, in addition, the molten metal 
flows more freely and with less splashing and, therefore, 
with less tendency to trap air. 


HIN flat surfaces should be ribbed, especially when 
the die casting is large. Ribs serve a double pur- 
pose because they act as feeders for filling the mold, and 
also prevent the die casting from being distorted and 
warped out of shape in handling while still hot. In fact, 
a ribbed cross-section is considerably stronger than a 
plain one of the same area, because it contains a greater 
amount of chilled surface which is the basis of strength 
in all die castings. Other advantages of ribbed sections 
are economy of material and faster production, as the 
absence of heavy sections accelerates cooling of the 
molds. Wherever possible, beads should be provided 
around the end of tubes since they improve the appear- 
ance and add strength. For similar reasons, beads should 
be cast around holes or slots on large thin sections. 
Parts such as covers, knobs, and soundboxes, can be 
cast with a knurled edge if so desired, but the knurl 
must always run straight to be withdrawn from the die. 
The knurling is usually placed at right angles to the 
parting face of the die so that it can be readily with- 
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drawn. If this is not possible a side core may be used 
on which the entire knurling is machined. 

A knurl of 90 deg. on each side furnishes ample grip- 
ping surface for the fingers, and at the same time elimi- 
nates the expensive and troublesome slides which would 
be needed if the knurl were to be cast around the entire 
circumference. 

Whenever possible, engraving should be specified as 
“raised” because it is the simplest to cut in and can be 
punched or hobbed into the die. On the other hand, 
engraving which is “depressed” on the finished casting 
must be raised in the die and is much more expensive. 
It requires the milling away of a considerable amount 
of stock, leaving only the numbers or letters to stand up 
in the die. Depressed engraving is to be avoided in 
aluminum as the high shrinkage and erosive action of 
the flowing metal will deteriorate it quickly. If the 
engraving must not project above the surface of the die 
casting, “raised” engraving may still be used if cut on a 
panel which is depressed into the casting at the depth of 
the characters. 


All external threads can be die cast, but it is desirable 
that in the case of the low melting-point alloys the finest 
pitch should not exceed 30 threads per inch, and, in the 
case of aluminum, 20 threads per inch. Any finer pitch 
causes the threads in the die to wear away rapidly and 
increases the difficulties of removing the fins from the 
casting. In special cases, where great accuracy is re- 
quired, external threads can be die cast without any fins 
or seams at all by the use of threaded bushings which are 
unscrewed in the die or after the removal of the die 
casting. From a production standpoint the conventional 
parting of the threads along the center is preferred even 
if it is necessary to run a Sizing die over them. 


T IS also good practice to 
grind each face of the die 
0.002 in. below the center, iy, "3, 
thus causing the thread im- . 
pression at right angles to the 
parting surfaces to measure 
0.004 in. smaller than the 
true diameter. Any slight \ 
dirt or fins sticking to the 
faces of the die, and the 
spring due to the metal pres- 
sure are ample to make up 
this discrepancy, and the final y 
castings are less likely to be 
out of round along the 
thread. Square threads are 
more troublesome to 
cast because they will 
not draw out in a 
simple parting on ac- 
count of the under- 
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cuts formed by the 
sides. Unless a fine | 
pitch is used with 


liberal side tapers, ad- 
ditional slides are re- 
quired to take care of 
the undereuts. These 
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difficulties can be overcome by the use of a threaded 
bushing. It is good practice to start threads at least 
gz in. from the end of the die casting as it produces a 
more durable die and eliminates the feather edge on the 
product. 

Internal threads are seldom cast in the aluminum 
alloys because of the tendency to drag and tear from 
the high shrinkage. This tendency can be minimized by 
keeping the core thoroughly coated with graphite and 
oil. It is not practical to cast internal threads below 
4, in. in diameter unless there are only a few turns, or 
the threads extend close to a shoulder. The reason be- 
comes apparent when it is considered that the threaded 
core must be turned out often by hand under unfavor- 
able heat conditions. 


HEN parts that screw into each other are die cast, 

including the threads, it is good practice to adopt 
the Whitworth form. The main objection to this type 
of thread in shop practice is the difficulty of machining 
it and of maintaining the shape of the cutting tool. In 
die casting, these difficulties are entirely absent, while 
the rounded tops and bottoms of the threads increase 
their strength and permit an easier flow of the metal in 
the mold. 

In casting parts with pipe connections, such as oil 
pumps, for example, it is better practice to cast a hole 
that may be tapped afterwards rather than a compara- 
tively small outside threaded boss which is more ex- 
pensive to cast, and not as easily adapted to receive ex- 
cessive strains. Liberal bosses should be provided around 
pipe-tapped holes because of the splitting tendency pro- 
duced by the wedging action of the fittings. 

Bushings are cast with or without flanges, also with 
oil holes and oil grooves. Grooves vary in design de- 
pending upon the application of the bushing. The 
simplest design is one in which the oil groove runs clear 
through the bushing or out at one 
end only. A more difficult construc- 
tion is one in which the groove fol- 
lows a spiral. Under the flange 

may also be cast a 
locating lug of suitable 
shape, although this is 
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ELBOWS can be die-cast free 
visible seams 
operation dies 


ADVANTAGES 


casting makes them easily available 
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not desirable if close 
limits are required. An 
“undercut” oil groove 
is the most difficult to 
produce, because both 
ends are closed and re- 
quires the use of a 
collapsible core. The 
same results may be obtained more cheaply by casting 
the oil groove clear through the wall, provided sufficient 
stock is left to tie the ends. 

Gears used for light service, such as those used on 
vending machines or for automobile hardware, are usu- 
ally die cast. They can be either bevel gears or spur 
gears with spiral or straight teeth. A number of gears 
may be cast together as a unit to save assembling cost, 
and at the same time producing a more compact product. 
The center of the driver gear may be provided with a 
square or oblong hole, which is produced just as easily 
as a keyway, and has been the 
favored design for oil pump 
gears. The shaft may be cast 
as an insert and securely an- 
chored in the gear. 
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SUCH PARTS as this carburetor cap 
are easily and economically produced 
by die-casting 


It is a known fact that shrouded teeth are consider- 
ably stronger than the teeth of an ordinary gear, and for 
that reason shrouding on one side should be specified 
whenever possible. This construction can be die cast 
easily, and has the additional advantage of serving as a 
good surface for gating and cleaning. Great accuracy 
cannot be produced on excessively thick gears because 
of the draft needed for the teeth. 

In ordinary sand castings, coring of a most intricate 
nature can be produced because the cores are made of 
sand and then destroyed after each casting. In die cast- 
ing, however, the cores are made of steel and must be 
capable of being withdrawn either in a straight line or 
along the are of a circle. If this is not possible, the pro- 
posed die casting is said to contain “undercuts,” which 
either cannot be produced at all, or can be made only 
by the use of complicated and expensive methods. 
Undercuts should, therefore, be avoided by redesigning 
the part, or even by splitting it up into sections. Fre- 
quently it is more economical to machine unavoidable 
undercuts than to attempt to cast them. 

Although metallic cores for die castings are used over 
and over again, an exception even to this rule, expen- 
sive as it is, sometimes is the most economical solution 
in the end. For example, a mold for golf balls, which 
is studded with raised projections in all directions, has 
been cast in aluminum with an individual core. Due to 
the great accuracy required, it is very expensive to pro- 
duce such a part by machining methods. The core for 
die-casting purposes, however, is comparatively simple 
to produce, because, for the corresponding projections 
in the die casting depressions in the core are readily in- 
dexed and machined by ordinary shop methods. After 
the die casting is made, the core is destroyed by machin- 
ing it out until a thin shell is left which can be collapsed 
sufficiently to clear all of the undercuts. 

The application of die castings is frequently increased 
by the proper use of inserts. Inserts are usually metallic 
parts inserted in the die so that the finished die casting 
may be provided with certain electrical or mechanical 
properties at localized points which the die-cast metal 
does not possess. They are also used to reduce the cost 
of assembly, to provide lubricating channels to inacces- 
sible points, or to permit the casting of. intricate internal 
shapes, which could not be made by ordinary casting 
methods. 

Inserts, however, should not be used with the idea of 
imbedding them entirely in the metal and expect the die 
casting as a whole to withstand strains far in excess of its 
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normal capacity. The surface of an insert does not alloy 
with the surrounding metal. Consequently, for a given 
cross-section the presence of an insert makes the sur- 
rounding alloy that much smaller in effective area, so 
that when excessive strains must pass through this outer 
wall to the insert, the former will crack and tear away, 
exposing the latter. 

In designing inserts suitable anchorage must be pro- 
vided. In fact, any kind of projection most economical 
to produce that will prevent an insert from turning and 
pulling out is suitable. This may be obtained by using ir- 
regular shaped stock, knuriing or swedging out projec- 
tions on round stock, and forming undercuts on stamp- 
ings. If thin bushings are used as inserts, grooves or 
holes will be more satisfactory, since knurling would 
distort them. A cheap and effective bushing for the pur- 
pose can be made out of sheet stock, formed to shape 
in a power press, and provided with a notch at the seam. 
Anchorage supplemented with the shrinkage pressure of 
the metal insures a permanent location for the inserts. 


OCATING points are important, because upon their 
accuracy depends the correct location of the insert 

in die casting. If, for example, considerable variation 
exists in the inside diameter of a bushing, which is one 
of the locating points, then the flow of the metal will 
throw it off in different directions, thus destroying its 




















FAN HOUSING die-cast by the use of a seven- 
section core to form the undercut in a specially 
constructed fixture 


concentricity with the rest of the die casting. If a hole 
is required in the insert, it should be drilled through after 
the die-casting operation. 

As a general rule the use of an insert reduces the cost 
of assembly, but even greater economies may be ob- 
tained by deliberately utilizing the assembly principle. 
An example is a series of coin deflectors used on a vend- 
ing machine, which are cast simultaneously onto a steel 
rod, thus retaining the accuracy of relationship between 
the various units. 

It is evident that inserts may be applied in a great 
many different ways, the controlling element being the 
cost. The cost comprises not merely that of the insert 
itself, but also that due to slower die-casting produc- 
tion in handling inserts, and also the cost of salvaging 
them from rejected castings. 
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for Improved Product 


[THOUT depreciating in any way the 

ability or initiative of manufacturers 

of standard commercial engineering 
materials, it will be evident that the special 
needs of a particular industry would in 
general not be as fully appreciated by an 
outside manufacturer as by an engineer work- 
ing on these problems. Thus it has come about in the 
Bell System, as with other large consumers of materials, 
that the investigation of materials has been organized 
as a distinct branch of research and engineering activity. 
Studies of the chemical, physical and metallurgicai 
properties of materials are embraced in this work. In 
general the materials engineer should not only be well 
versed in materials, but should also have a good knowl- 
edge of the operating characteristics of the apparatus 
to be designed. Thus he can discuss the materials side 
of the problem with the designing engineer on equal 
terms and make his contribution to the best advantage. 

In telephony the general introduction of the dial sys- 
tem has imposed more severe requirements than hereto- 
fore because of the need for the utmost in reliability of 
performance of the large number of switches and relays 
which are required to operate automatically with a 
minimum of maintenance. In the central office small 
size of apparatus constitutes a very important considera- 
tion, not only because of building space required, but 
the mass and travel of the automatic switches have an 
important effect on the speed with which connections 
can be established and hence on economy of operations. 
Thus, close control of the quality of materials and the 
need for small, compact apparatus are important design 
considerations. 

Phenol fibre is used extensively in telephone appa- 
ratus. One of its applications is in the sequence switch 
which has insulators alternating with conducting seg- 
ments. The sequence switch, which is used in the dial 
system, draws out an arc when in operation which some- 
times causes carbonization of the insulators. In some 
cases a hole was burned through the insulator and in 
other cases the arc was sustained over the insulation 
to such an extent that the circuit was not broken at 
the proper moment. An examination of the various 
grades of phenol fibre commercially supplied indicated 
that they varied widely as to their resistance to arcing. 
We designed an apparatus for testing this material 
which makes the failure value independent of the oper- 
ator’s judgment. Then by working in co-operation with 
the research laboratory of the manufacturer an improve- 
ment of 20 to 1 in arcing characteristics was obtained 
through the development of a special grade of resin to 
be used in the manufacture of this material. In this 


The author is assistant director of apparatus devel- 
opment, Bell Telephone Laboratories. This article 
is a follow-up of a paper on developments in com- 
munication materials presented at the A.I.E.E. 
New York meeting, and shows the importance which 
one big company attaches to materials selection. 
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case the materials engineer developed a method of test 
for evaluating the particular quality desired which 
enabled the supplier to improve his product in the 
desired respect. 

Even though resistant to moisture in the ordinary 
sense, phenol fibre absorbs a certain amount of moisture 
depending on the quality of the material furnished. As 





THIS 


MACHINE (for arcing 
tests on phenol fiber is an ex- 
ample of special apparatus built 
for materials research 


this moisture is given up, the material tends to shrink. 
If the fibre is not sufficiently hard as manufactured, it 
will also flow, under pressure. 

In telephone relays of a commonly used type the 
contact springs are insulated from each other by thin 
sheets of phenol fibre, and any material change in dimen- 
sions of these insulators, due to moisture absorption or 
cold flow, will alter the spacing of the contacts, thus 
throwing the relay out of adjustment. To measure these 
tendencies on materials used in spring pile-ups, we use 
a Brinell testing machine, which has Seen modified to 
using a flat-ended plunger resting on a pile of insulating 
material. The test material is first cut into pieces 4 in. 
square and then subjected to atmospheric conditions 
which would cause it to take up an amount of moisture 
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comparable to that expected under manufacturing con- 
ditions. The pieces are then stacked and a pressure of 
2,000 Ib. per sq.in. applied. The testing apparatus is 
installed in a heat insulated box, so that the temperature 
throughout the 24 hour test may be maintained at 120 
deg. F., corresponding to the maximum likely to be 
experienced in service. The amount of shrinkage or 
flow is measured on a dial. 

Another development was in the improvement of 
textile insulation. As a result of several years of study 
in the laboratory, it was found that the insulating 
quality of textiles depended on (1) the kind of fibre, 
(2) impurities 
present in the fibre, 
(3) moisture. The 
salts of sodium and 
potassium were 
found to be highly 
detrimental f rom 
an insulation stand- 
point. A very great 
improvement was 
effected by a wash- 
ing treatment of 
the textile. Thus it 
has been possible 
to make cotten an 
acceptable substi- 
tute for silk as 
wire insulation, as 
well as to improve 
greatly the insu- 
lating properties of 
silk. In one in- 
stance, that of cen- 
tral office distrib- 
uting frame wire, 
of which the Bell 
System uses about 400,000,000 conductor feet annually, 
it was found possible to use double silk insulated con- 
ductor of treated thread where formerly triple silk 
insulation was required. An actual improvement in 
insulation was effected at the same time that a con- 
siderable economy resulted. 


ELEPHONE apparatus uses 30,000,000 Ib. yearly 
of brass, bronze, and nickel silver as structural mem- 
bers, springs, and bearings. Because of space limitation 
the parts are necessarily small, many are formed into 
irregular shapes; spring parts must maintain accurate 
adjustment and have long fatigue life; certain other 
parts must resist wear. Experience with commercial 
erades of brass indicated wide variations under exist- 
ing specifications and unsatisfactory means of testing 
the quality. At first there may not appear to be any 
connection between the temper of a metal spring and 
the grade of telephone service furnished, but looking 
at the matter broadly we were convinced that the stakes 
were large enough to warrant our launching an investi- 
gation of non-ferrous metals with the object of arriving 
at a better purchasing specification. Accordingly, the 
3ell Telephone Laboratories initiated a joint study with 
the Western Electric Company and the American Brass 
Company which has extended over a period of several 
years. 
This has resulted: (1) In a more accurate knowledge 
of the physical properties of brass, phosphor bronze and 
nickel silver; (2) Development of improved methods 





A BRINELL machine was rigged 
up to measure directly the flow of 
insulator laminations 
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of test; (3) Preparation of better purchasing specifi- 
cations with improved control of the quality of the 
materials. 

Work has been completed, resulting in the prepara- 
tion of improved specifications for leaded brass, 
annealed brass, nickel silver, and phosphor bronze, and 
a similar investigation of rod stock in all grades of 
these metals is now under way. It is interesting to 
note that in the course of our investigations we de- 
termined that the endurance limit of non-ferrous metals 
is only half that established for ferrous metals, aver- 
aging approximately 4 of the ultimate strength. 

For one of the rotary line switches used 
in the panel dial system we developed a 
leaded phosphor bronze sheet containing 
approximately 3 per cent of lead which 
proved very valuable in terms of increased 
life of the switch. This switch consists of 
an arrangement of closely spaced terminals 
referred to as the “bank,” and a set of 
rotating brushes contacting with bank ter- 
minals. Experience in the field indicated 
that under service conditions these switches 
have a short life. As a result of our studies 
we replaced the brass brushes in the rotor 
with phosphor bronze, and the brass termi- 
nals of bank with leaded phosphor bronze, 
a combination which has given four times 
the life obtainable with brass parts, with 
corresponding maintenance savings. 


LUMINUM alloys have had applica- 

tion to telephone apparatus not only 
in die castings but in sheet form as dia- 
phragms in certain of the new develop- 
ments in telephone transmitters and _ re- 
ceivers. Our first application of Duralumin 
was as a stretched diaphragm in radio 
broadcasting transmitters. Here it was necessary to 
obtain material with as small a mass as possible and 
with the necessary strength to allow stretching to give 
a high natural period essential for good quality trans- 
mission. 

Some interesting problems have been encountered 
in the use of ferrous metals in telephone apparatus, 
particularly in the operator’s calling dial. Considerable 
trouble was encountered from slippage of the dial 
governor resulting from premature wear or breakage 
of the tips of the pawls or the teeth of the pinion. 
These parts had been made out of low-carbon steel 
which had been found satisfactory for the subscriber’s 
dial. The operator’s dial, however, operating at a 
higher speed and for a greater number of operations, 
presented a more severe condition and casehardening 
was applied to obtain better wear-resisting properties. 
This treatment was found to be unsatisfactory because 
the parts have thin sections, and the combined weight 
of the two parts amounts to only 2 grams. Case- 
hardening produced either too deep a case, giving 
brittleness, or too shallow a case which soon wore 
through. A nickel-chromium steel, originally developed 
for the automotive industry, was finally adopted for 
the pawl and pinion combined with a special heat- 
treatment. It was thus possible to obtain a useful life 
of 8 million operations as compared with an average 
of 4 million operations for the steel formerly used. 
This is another instance in which an increase in first 
cost resulted in appreciable savings in annual cost of 
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the apparatus in actual operation in the service field. 

Up to about 15 years ago, telephone engineers used 
in designs the magnetic materials that had been origi- 
nally developed for the power industry, that is, mag- 
netic iron and silicon steel. An exception was the use 
of 4 mil hard-drawn steel wire for loading coil cores 
where extremely low permeability was desired. 

The increasingly severe requirements imposed by 
compositing and phantoming of telephone circuits and 
the introduction of vacuum tube repeaters, made neces- 
sary the development of materials which would more 
adequately meet the new requirements. It was in 1915 
that the Western Electric Company first produced 
compressed powdered electrolytic iron cores for loading 
coils. Electrolytically deposited iron is ground to a 
fine powder ; the particles are covered with an insulating 
film and then compressed at a pressure of 200,000 Ib. 
per sq. in. to form rings. This new material was sen- 
sational in the improvements which it afforded over 
the core materials theretofore available as it combined 
with extremely high resistivity, high stability of auc. 
permeability under conditions of powerful superposed 
or residual d.c. magnetization. 


“THE NEXT important step was the discovery of 

Permalloy, a nickel-iron alloy having high per- 
meability which had its first application in the loading 
of submarine telegraph cables. This material with its 
extremely low hysteresis loss and high induction for 
feeble magnetizing forces, has since been applied 
extensively in the design of transformers, relays, re- 
ceivers, and other telephone apparatus. In transformers 
and in continuously loaded cable, the very high per- 
meability at small magnetizing forces of this material 
is of great value. It is the high permeability of Per- 
malloy that made it possible to load telegraph cables 
successfuily and thereby attain a threefold increase in 
telegraph speed. In transformers such as those used 
in vacuum tube amplifiers, the high permeability per- 
mits the designer to achieve either equivalent quality 
with a much smaller apparatus volume or, in the same 
space, to furnish equipment of better quality. Sheet 
Permalloy has been followed by compressed powdered 
Permalloy, and this by Perminvar, the newest member 
of the magnetic alloy family. 

Compressed powdered Permalloy has replaced the 
powdered iron as it has all of the desirable properties 
of the latter and to an even greater degree. By virtue 
of higher permeability combined with lower hysteresis 
loss, it has made possible the design of smaller coils 
of superior performance characteristics. In general the 
reduction in coil size made possible by the use of 
powdered Permalloy in place of powdered iron amounts 
to about 75 per cent, giving very substantial savings 
in manufacturing, and installation space required. 

Summing up our work on materials, the results have 
beem along two general lines: (1) improvement. in 
quality of commercial materials, and (2) development 
of new materials. In regard to the first, we have 
worked in close co-operation with material suppliers 
whose progressive attitude has made possible certain 
of the advances described. The more striking advances 
have been because of the discovery of new or improved 
materials in our laboratories, the savings from which 
have amply justified the program of continuous 
research. There is one point which research emphasizes 
and that’ is, that the most economical material is not 
necessarily the cheapest one. 
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Books for Engineers 








Rosert Henry Tuurston. By William Frederick Du- 
rand, professor emeritus of mechanical engineering, 
Stanford University. Three hundred one pages, 
6x9 in. Illustrated. Bound in cloth boards. Pub- 
lished by the American Society of Mechanical 
Engineers, 29 W. 39th St., New York. Price $4. 


TO GRADUATES of Cornell and Stevens, Professor 
Thurston was a very real, much respected and truly 
loved personality. To most other engineers, perhaps, he 
is now little more than a name. Dr. Durand’s biography 
of the man who did so much of the pioneering in 
engineering education will refresh the memories of the 
former, and will afford the latter a beautifully written 
story of the life of a great man. 

It is particularly appropriate that this life of Dr. 
Thurston, first president of the American Society of 
Mechanical Engineers, should appear just as that body 
is completing plans for the celebration of its 50th an- 
niversary. Dr. Thurston served as president of the 
society for two and one half years and contributed 
something to every volume of its transactions up to the 
time of his death. His total of books, articles, speeches 
and letters is simply amazing when one takes into account 
the many other activities that engaged his time. An 
appendix containing the titles of his published works 
occupies more than 40 pages of Dr. Durand’s book. 

In some of his earliest addresses Dr. Thurston voiced 
his belief that politics needed the orderly mind of the 
trained engineer, and that it was his duty to take an 
active part in civic affairs. He would have been pleased 
could he have lived to see the extent to which engineers 
are now active in politics and statecraft! Dr. Durand’s 
book is truly inspirational and well worth the short 
time it takes to read it. The Society is to be congratulated 
on its latest venture in the biographies of its outstanding 
members. 


+ 


PracTICAL Rapio CONSTRUCTION AND REPAIRING. By 
James A. Moyer and John F. Wostrel. Three hun- 
dred fifty-three pages, 5x74 in. Cloth-board covers. 
Published by the McGraw-Hill Book Company, 370 
Seventh Ave., New York, N. Y. Price $2.50. 


ORIGINALLY intended for the amateur constructor of 
radio sets, this second edition of a popular book makes 
a handy and easily-read treatise on radio for any engi- 
neer who wishes an intimate working knowledge of this 
branch of science. It takes up the subject progressively, 
and the whole book is amply illustrated with diagrams 
and figures. There are twenty-three chapters beginning 
with one on the elementary radio essentials, and follow- 
ing with descriptions of amplifiers, various types of 
receiving sets, loud speakers, and chargers. This revised 
second edition contains new material on alternating tube 
sets, short-wave receivers, and other modern additions 
to radio knowledge, and makes an easily read handbook. 
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HEN properly applied, porcelain enamel be- 

comes a part of the article itself, for under 

the influence of heat, it is actually fused into 
the metal. It is non-absorbent and hence is easy to keep 
clean. For certain applications, such as refrigerators, 
it is ideal because of the fact that it will not absorb 
dirt and moisture. Another product that is well suited 
to porcelain enameling is the washing machine, since 
this finish is resistant to soda and other washing com- 
pounds. The factor of cleanliness and the fact that it 
is resistant to heat and cold make porcelain enamel suit- 
able also for electric appliances, gas stoves and heaters, 
automobile parts, bathroom fixtures, and table tops. 
Boiling water and hot utensils will not mar the enamel 
finish, and with some of the modern acid-resistant 
enamels, no stain is produced by any of the food acids. 
Furthermore, its natural beauty adds to the sales appeal 
of the article. 

With the knowledge gained in the last few years, a 
new field, that of color, has been opened. The trend 
toward artistic colors has embraced almost everything, 
and the softer porcelain enamels are susceptible of almost 
any color combination. That the color is permanent 
and non-fading is attested to by the fact that outdoor 
signs, when made of porcelain enamel, will resist de- 
terioration and will remain brilliant for many years. 

Vitreous, or porcelain, enamel is essentially a glass, a 
complex boron silicate, usually containing fluorine. It 
is compounded from various rock minerals in a powdered 
form, thoroughly mixed, and smelted at a temperature 
between 1,800 and 2,000 deg. F. After the mass is 
completely melted, it is tapped into a bath of cold water, 
and as a result of the sudden cooling is shattered into 
finely divided crystals. This mate- 
rial is commonly known as enamel 
frit. The frit is then placed in a 
porcelain-lined mill containing por- 
celain or flint pebbles and is ground 
or “milled” for use with a mixture of clay and water. 

True vitreous enamels must be “burned in” after 
being applied to the product, and hence must be able 
to withstand a temperature of at least 1,000 deg. F. 
without destruction. During this “burning,” the pow- 
dered enamel is once more melted into a glass and 


VITREOU 
ENAMELS — 66° tinist 
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VITREOUS ENAMELS make an 


on 
metal 
products 


fused on the surface. This is necessary to develop the 
proper adherence between the metal base and the enamel. 

Since these enamels are complex glasses, their funda- 
mental constituent is silica. Silica composes 50 per cent 
of the content of the enamel, although it may be present 
in several different forms derived from several sources. 

















ideal ap- 
plication to stoves because of their heat re- 
sistance and because they can be kept clean 


Quartz, flint, sand, pure 
silica, and feldspar are 
the most common ones. 
Sand is objectionable for white enamels because it is 
usually contaminated with iron and may produce a yellow 
stain. Feldspar is a simple enamel in itself, since it 
contains the flux, potassium oxide; the refractory, silica ; 
and the stabilizer, alumina. With borax and pure silica, 
it is the most used mineral in porcelain enamels. The 
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chief function of feldspar is to increase the durability 
of the enamel as well as to introduce a slight opacifying 
effect. Too much alumina produces dullness; too much 
silica, brittleness. 

Borax has the lowest melting point of any of the 
substances used and, hence, is the most active flux. It 
strengthens the enamel and gives a brilliant characteristic 
luster, but makes an enamel more transparent. Boric 
acid has about the same general characteristics, and is 
a valuable aid in producing brilliant colors. Sodium 
carbonate, or soda, is sometimes used as a flux, but 
makes an enamel mechanically weak and decreases its 
resistance to acids. Zinc oxide also acts as a flux, and 
is used chiefly in enamels for cast iron. It affects certain 
shades and is therefore used in colored compounds. 


RYOLITE, or Greenland spar, is put into white 

enamel to introduce the essential alumina without 
hardening the enamel. Not more than 15 per cent may be 
used, otherwise “crazing” or checking under rapid tem- 
perature changes occurs; it also makes the enamel dull 
and less acid resistant. In any amount it renders the 
enamel decidedly soft, and below 5 per cent it is useless. 
Sodium silico-fluoride is sometimes used as a flux in 
place of cryolite. 

Many compounds are introduced to produce the de- 
sired opacity in what might otherwise be a clear glass. 
Tin oxide is the most common one, and is generally 
added in the mill when the enamel is being prepared 
for use in the plant. It produces a luster and color 
peculiar to itself, and hardens the enamel slightly. 
Antimony oxide, introduced in the frit, is used ex- 
clusively as a substitute for the more costly tin oxide. 
It finds a limited use in ground coats containing no cobalt. 
Cobalt oxide, with its blue color when fused, is used 
for coloring and in small quantities in white enamels 
for reducing the yellow tint which is sometimes present. 
Its chief use, however, is in ground coats. Nickel oxides 
are sometimes used in place of cobalt oxide, but they 
make the enamel darker. Fluorspar is another mineral 
used to attain opacity. Manganese dioxide, in the form 
of the mineral pyrolusite, is employed in black enamels. 

Lead compounds are used chiefly in cast-iron enamels. 
They are readily fusible and give a high luster. The 
enamels produced are soft, and have good mechanical 
properties. Barium carbonate, found as the mineral 
witherite, may be used to replace a portion of the lead 
compound because of its similar nature, and has the 
advantages that it enables the batch to fuse on the iron 
more easily, produces a high luster, and permits the 
development of a low-melting enamel. 

Substances added to the frit when about to be ground 
with water into a liquid enamel include a medium for 
holding the frit in suspension. Clay is the cheapest 
suspending medium. When in excess, it produces a 
dull, lusterless surface; when in proper proportions, it 
adds to the opacity and favorably affects the elasticity 
and tenacity of the enamel. 

The user of porcelain enamels should insist that his 
material be manufactured under exacting technical con- 
trol and delivered for his use in as nearly perfect con- 
dition as possible. The ideal frit is, of course, a dry 
one put into containers that will guarantee the product 
to be free from room dirt or foreign material. The use 
of dry frit makes accurate milling possible, which is 
of utmost importance when using colors. 

Two general considerations present themselves when 
judging the quality of an enamel. First, and probably 
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COLOR enters the cellar. At- 
tractive in appearance, the 
enameled steel shell of this 
heating unit is readily cleaned 


the most important, is how well the enamel handles 
under actual shop practice. Obviously, an enamel that 
will work under severe shop conditions is a desirable 
one. Second in consideration are the physical prop- 
erties, which are the real measures of the quality of the 
enamel. The important physical characteristics are: 
luster, texture, opacity, color, freedom from impurities, 
resistance to impact, resistance to thermal shock, cross 
bending or tensile strength. 


USTER, texture, color, and cleanliness are factors 
based on individual judgment; the others may be 
measured definitely. Opacity of two or more frits may 
be measured by two different methods. In one method 
the milled enamels are burned without the use of an 
opacifying agent and the natural opaqueness of the frits 
is compared. Another method is to mill the frits with 
equal amounts of gray oxide and to compare the burned 
samples. The more opaque frit will produce the lighter 
gray color. 

The resistance of an enamel to impact is important 
because it is a measure of the probable life of the article 
in use. The impact test is made by dropping continuously 
a small steel ball through a given distance onto an 
enameled plate. 

The resistance that an enamel offers to crazing under 





MARCH, 1930 + 


sudden heat changes is important. Stoves are especially 
subjected to thermal shocks, and craze lines ar® fre- 
quently found on oven tops and door panels. In order 
to test resistance to crazing, a porcelain enamel test 
plate is held over a small gas flame, and drops of water 
are allowed to fall on the plate at regular intervals. 

The tensile strength of an enamel is probably one of 
its most important physical properties. It is this charac- 
teristic that makes the enamel tough. Testing for tensile 
strength is done by the use of a machine consisting 
of three rolls, the center one being adjustable. This 
center roll is raised through a certain distance at regular 
intervals and the surface of the best piece rubbed with 
a stain in order to detect any cracks that may develop. 

There are two distinctly different methods of apply- 
ing porcelain enamel to cast-iron parts, the wet and the 
dry process. The latter is confined chiefly to bathroom 
fixtures or other very heavy castings of a similar nature. 
The casting is carefully sand-blasted and a slush or 
ground coat is sprayed on and allowed to dry before 
firing. After the enamel is fired to the proper degree, 
the casting is removed from the furnace and a finely 
powdered cover coat is dusted on, partially fusing on 
the hot surface. The casting is returned to the furnace, 
and the cover coat fused at a temperature between 1,600 
and 1,800 deg. F. until a smooth luster finish develops. 
Because of the high fusing temperature, the use of a 
majority of soft fluxes is prohibited, but the high tem- 
perature results in an especially tough bond because of 
deep penetration. A very durable finish results. 

In the wet process, the part is first thoroughly cleaned 
and all sand holes or cracks properly filled with a 
compound con- 
sisting, in gen- 
eral, of a mixture 
of silica, clay, and 
milled enamel. It 
is important that 
a uniform coat of 
enamel be applied 
and the right 
amount of water 
be present. ‘Too 
much water will 
cause reddish 
brown rough spots 
after the first 
coat is burned in. 
In the majority 
of cases it is un- 
necessary to apply 
a ground coat. 

With good su- 
pervision, cast- 
iron parts can be 
finished with only 
one application of 
enamel. In_ this 
process a more 
opaque enamel 
must be used, 














ENAMELED tubs for 
electric washing ma- 
chines” resist ordi- 
nary washing com- 
pounds and do not 
absorb water 
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and it is highly necessary to apply a uniform, medium- 
heavy coat of enamel, using the least possible water in 
the mixture. Too thin enamel will run off the high spots, 
into depressions and form beads along the edges; too 
heavy a mixture results in tearing or cracking. 

Some castings are difficult to enamel. Proper location 
of the gates in the mold and pouring of the casting with 
the face to be enameled down, are important factors. 
Often warpage which occurs in the fusing of the enamel 
can be corrected by a change in the design of the cast- 
ing. Uneven sections must be avoided and lugs and 
heavy portions should be kept at a minimum. 

For sheet steel, ground coat materials such as borax, 
magnesia, clay and ammonium carbonate are added to 
the frit to facilitate draining and proper burning and to 
prevent blisters and hairlines in later coats. Another 
group of materials such as calcined clay, silica, and feld- 
spar are added to give a more open structure to the 
enamel when burned and to improve the draining. An ex- 
cess of these materials, however, may result in brittleness. 


XPERIMENTS show that the addition of small 

amounts of cobalt or nickel oxide to the ground coat 
considerably improves the adherence to sheet-steel sur- 
faces. It is believed that the steel actually goes into so- 
lution with the fused enamel. In fact, the enamel pene- 
trates the open pores of the iron and is so firmly held by 
the numerous protruding, hook-like structures that sep- 
aration is difficult, either by bending or by impact. 

Black-edged sheet steel articles may be obtained either 
by applying the black after the piece is burned in ground 
coat or applying the black enamel on the ground coat 
before it is burned. The latter op- 
eration is more economical be- 
cause it avoids one burning opera- 
tion, but it requires more skill. 

Too much enamel applied to a 
piece of sheet steel results in hair 
lines, tearing or blistering occur- 
ring in the burning operation. 
Heavy coats of enamel cause chip- 
ping in the finished article. On 
the other hand too light a spray 
is often difficult to cover in the 
next coat and often necessitates 
a third coat to be satisfactory, 
though some enamels may be 
sprayed light because of the nat- 
ural opacity of the frit. 

It is often advisable to remove 
the enamel around the edges of 
the piece and around bolt holes to 
reduce chipping in assembly. This 
work is usually done with a brush 
and stencil when the enamel has 
been dried on the piece, but be- 
fore it is fired. By a careful study 
of brushed edges, it is often pos- 
sible to improve the appearance of 
the product when all the parts are 
in place. In fact, it is by close co- 
operation throughout the whole 
process that the designer can ob- 
tain the enamel he desires on the 
product. 
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COMMENT 
- + 


AND SUGGESTION 


Lifting Provisions for 
Machine Tools 


A QUESTIONNAIRE pertaining 
to features incorporated in the de- 
sign of machine tools to facilitate 
their transportation about the shops 
of the users, was sent to some of the 
leading builders and users of such 
tools. The replies, though differing 
in detail, indicated that the question 
of portability is rarely brought up by 
the customer, and that there is no 
crying demand for special provisions 
on his part to facilitate transportation 
of machine tools around the shop. 
One prominent machine-tool builder 
who made special efforts to provide 
lifting means on his machine tools 
stated: “Our customers have com- 


mented favorably on these facilities, 
but have made no particular demand 
for them.” 

The handling of machine tools in 
large shops apparently offers no diffi- 
i The work of this nature is 


culties. 


Eye bolt fastened to the top of 
the column of a radial drill 


usually delegated to a special depart- 
ment, and a complete line of lifting 
and transportation equipment is avail- 


able for doing the work. However, 





in the smaller shops this equipment 
is not available and the task of re- 
arranging machinery is undoubtedly 
a big one. Is it not possible that 
machine rearrangements are _ fre- 
quently postponed or not made at all, 
particularly in the smaller shops, be- 


‘STOP... 
-~ LOOK... | 
LISTEN... 


| 2 





ARMOR PLATE is purchased from 
steel manufacturers on the basis of 
firing tests. The government engi- 
neers don’t haggle about metallurgical 
tests and heat-treatments if the metal 
| does the work. Likewise, in one large 
typewriter plant the G.M. short-cir- 
cuited a lot of high-priced testing by 
having blanks from each lot of steel 
and brass drawn and bent in the reg- 
ular production tools. Nowadays, raw 
materials producers are pretty gen- 
erally capable of testing and control- 
ling the physical content of their prod- 
ucts. Many a plant can save itself 
money if it uses practical tests instead 
of thinking its engineers must bite and 
smell every piece of metal that comes in. 


| 
| 
- « « ELABORATED CHECK TESTS ... 
| 
| 
| 
| 


BEWARE THE NARROWS 


TO the list of “narrows” to be 
avoided, add narrow bearings. That, 
at least, is the purport of counsel given 
by G. B. Karelitz of the Westinghouse 
engineering staff, as a result of re- 
search on bearing lubrication. It’s 
hard to keep oil in narrow bearings, 
and without an oil film the bearing’s 
out of luck. Use of oil grooves also 
is considered poor form in some polite 
engineering circles, but there’s differ- 
ence of opinion on that score. The 
middle-grounders say that circum- 
stances alter cases. Have readers 
with specific comparative experience 
anything to say on this question? 








DROP-CENTER RIMS 


HENRY FORD'S favorable experi- 
ence with drop-base rims (which might 
be called Prince of Wales rims 
because of the quick-demountable 
features they give the tire) is leading 
automobile, tire, wheel, and rim 
manufacturers to look toward more 
general adoption of this type of 
rim. One of its chief advantages is 





cause of the difficulty and expense of 
moving the machines? If the machine 
tools were designed with an eye to 
portability, would not the manufac- 
turer be in a far better position to 
take advantage of even relatively 
small savings that may be effected by 
a machinery rearrangement? Very 
likely this is the situation in some of 
the small and medium sized plants 
where materials-handling equipment 
is limited. 

Will the users of machine tools 
from their own experiences and ob- 
servation awaken to the possibilities 
of having features tending toward 
mobility in machine tools, and de- 
mand such design of the machine tool 
builders, or will the machine tool 
builders incorporate such provisions 








Holes in the bed simplify attachment 
of cables for lifting this boring mill 


in their design and then show their 
customers the advantages and pos- 
sibilities inherent in machine tools 
designed with special features for 
simplifying the task of rearranging 
the shop machinery? Some designers 
are already looking to this feature. 
The accompanying illustrations show 
two ways of lifting as provided by 
the designer. 
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Misinterpreted Specifications 
By J. A. Tosrey 


SOME time ago we received a job to 
make several thousand of a certain 
piece according to a blueprint sub- 
mitted. On the blueprint was a nota- 
tion “Part darkened to be Parker- 
ized.” Our production department 
religiously followed this instruction, 
but when the customer received the 
pieces, he immediately rejected all of 
them. The wrong portion had been 
Parkerized. 

Investigation revealed that the no- 
tation “Part darkened to be Parker- 
ized,” referred to shading on the trac- 
ing, which of course came out light on 
the blueprint. Much may be said as 
to whether or not the production de- 
partment should have guessed the 
meaning of the notation correctly, but 
the fact remains that tracings should 
not have notations pertaining to 
shaded portions of the drawing. The 
portion referred to should either be 
cross-hatched or have a frame drawn 
around it to set it off. 


Advances in Textile Machinery 


TEXTILE MACHINERY, accord- 
ign to Textile World, annual review 
number, is being produced with more 
ball bearings, enclosed bearings and 
gears to eliminate oil spattering on 
the textile, and with the application 
of the newer alloys in various sec- 
tions for specific uses. A Monel- 
metal bobbin board resists rusting 
and corroding which sometimes re- 
sults in staining the thread. A 
steel-cap covered centrifugal clutch 
prevents the collection of moisture, 
yarn, lint, and dirt behind the leads 
of the cotton-spinning machine and 
also protects the lead from injury 
when the bobbin is placed on the 
spindle. 

Textile machinery in general is 
being simplified and redesigned so 
that mechanical inspection may be 
made easily and effectively. Oil 
bearings are used for shafts holding 
spindle-drive pulleys. Bakelite is em- 
ployed for several new steaming 
bobbins and for the silk comb. An 
important application is that of the 
variable-speed motor drive to the 
full-fashioned knitting machine, pro- 
viding easy starting in any position, 
uniformity of product, and ease in 
changing machine speed without 
changing the driving pinion and 
chains. 

The textile industry is definitely 
pulling out of a slump which has 





the facility with which the shoe and 
tube can be removed and replaced 
without the use of tools. 

At least one tire manufacturer is 
said to be experimenting with rims of 
this type which fit the beads of the 
shoe so well that no inner tube is re- 
quired. Whether this will prove to 
be a feasible commercial development 
is a question yet to be answered. 

As automobile wheels become 
smaller and hubs larger in diameter, 
wheel and rim manufacturers face a 
variety of problems that give their 
engineers plenty to think about. 


e 
DOCTORING ALLOYS 


ARISTOTLE’S theory that virtue 
lies in the middle course, too much 
of a good thing being as bad as 
none at all, seems to apply also to 
inanimate things. There is a good 
general education on non-ferrous 
alloys and the value of alloying ele- 
ments to be had for any engineer 
who wants it in several papers pre- 
sented at the New York meeting of 
the A.I.M.E. The names _ sound 
terribly uninteresting — “Effects of 
Oxidation and Certain Impurities 
in Bronze,” “Influence of Silicon in 
Foundry Red Brasses,” and so on,— 
names that seem to have been in- 
vented to keep anyone but high 
technicians from reading them, but 
after all, “mono-acetyl-salicylic acid” 
is only the doctor’s name for aspi- 
rin, so if one forgets the names 
there is much to be learned from 
the papers about why brasses, 
bronzes, and other alloys act 
strangely in castings at times from 


overdoses or misuse of alloying 
elements. 
* 
. . A KIND OFFER .. . 


AIRCRAFT engines are pretty de- 
pendable mechanisms when given fair 
treatment. This, in auy event, is the 
opinion of successful trans-Atlantic 
fliers. One of them said recently that, 
before starting his hop, the engine 
builder assured him, “I’m positive that 
motor won’t fail you, but if it does, 
bring it back and I'll give you 
another !” 
* 


- BODY REFINEMENTS TOO . 


AS WE delve further into the en- 
chanted word pictures of our be- 
loved publicists we discover that 
the motif which inspired one of the 
automobile body designers is “based 
upon the perpendicular lines and re- 
cesses that give strength and beauty 
in modern skyscraper construction.” 
This motif, we are told, appears 
first on the front bumper and is re- 
peated time and again until it finally 
adorns the “butterfly control of the 
rear quarter window.” Imagine, if 
you can, a butterfly deftly suggest- 
ing the lines of a. modern sky- 
scraper! 

Frontal appearance, we learn, is 
enhanced by a radiator having “a 
narrow chromium framework fol- 
lowing the lines of a graceful arch 
which is crowned by a racy adapta- 
tion in metal of a coxcomb design.” 
Doubtless it is true, but our own 
feeling is that the wrong thing got 
crowned. 
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characterized it for several years past, 
probably largely as a result of the 
application by designers of new ma- 
chine ideas adopted from other in- 
dustries, materials likewise adopted, 
and new ideas resulting from a 
comprehensive study of specialized 
application. 


Strength in Upset Forgings 
sy G. B. STUART 

IT WAS only a few years ago when 
the feeling was general among engi- 
neers that a forged part must be ham- 
mered down aiid never upset, and that 
feeling has not entirely disappeared. 
On the other hand, some engineers 
have now gone the other way and 
are demanding the maximum pos- 
sible upsetting in forgings because 
they believe the added working in- 
creases the refinement of the grain 
and adds strength to the forging. 
Actually, ball-bearing manufacturers 
have found by tests that balls made 
by heading are superior to the older 
drop-forged type. 

On simple designs, of course, the 
advantages obtained by radial grain 
flow in upset machine forgings that 
have been produced in properly built 








dies is readily apparent. Such a part 
is illustrated in automobile gears, 
where the grain flows in curves, and 
all straight lines and shear planes are 
avoided. 

The illustration shows the grain 
flow in a machine-upset forging of 
more than average difficult shape. 
All of the grains are under compres- 
sion because upsetting can take place 
only under compression. If any 
seams occurred in the original bar 
they would show up in this type of 
forging, which is an added advantage. 
Upsetting, when properly done, in- 
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creases the strength of a forging, and 
with the equipment available today 
the designer can call for difficult 
upset forgings with all assurance. 


A Gravity Ratchet 
By F. H. Mayon 


Design Engineer, 
Package Machinery Company 


COMMENDABLE features in the 
ratchet operating mechanism shown 
by the accompanying illustration lie in 
simplicity 


the of its construction 









shaft K as a center. A collar holds 
the swivel sleeve in place. This ac- 
tion causes the pawl to move the 
sprocket one tooth at each oscillation. 
Four ratchet teeth are shown in this 
construction, but more can be pro- 
vided. However, when using cast 
teeth due regard should be had to 
make the teeth of sufficient strength. 
Theoretically, this structure would 
be considered by many a poor de- 
sign, since no consideration has been 
given to the directions of force and 
the stresses set up by the action of 
the mechanism. However, like many 
other mechanical construc- 
tions it serves the purpose 
of transmitting a necessary 
motion economically, where 
the operation is one that 
does not require 

great rigidity in 








rather than in its close approach to 
theoretical principles of design. This 
mechanism was used in a machine in 
a relative position shown by the draw- 
ing, where the view at the left is 
looking down on top of the machine, 
therefore pawl D which pivots about 
stud H will of its own weight lie in 
operating position on the upper side 
of sprocket A, which has pawl teeth 
cast on it. By arranging this pawl so 
that its own weight holds it down, a 
spring to keep it in contact with 
the ratchet teeth is not required. 

In its construction the pawl itself 
is made of a plain rectangular bar 
with its end rounded. This is a 
simple shape when compared to most 
pawls. The sprocket A for a roller 
chain is cast with a hub on its lower 
side. This works other mechanisms 
in the body of the machine. The 
ratchet teeth B being cast on the 
sprocket, the expense of cutting them 
is saved. A sleeve at C supports the 
pawl and provides a bearing for a 
pin G-to which a connecting link F 
is swivelly attached. 

In operation, link F is caused to 
reciprocate back and forth as indi- 
cated by the arrow J; this causes 
sleeve C to swivel back and forth in 
the direction of the arrow L about 








the operative 
a device. 
Operation of the 
pawl in a gravity 
ratchet 
_ 
r 1 | 





A Scale for the Mechanical 
Draftsman 


By G. L. GuILLet 
Associate Professor of Mechanical knyt- 
neering, Pennsylvania State College 
DILIGENT SEARCH in tthe cat- 
alogs of the largest makers of draft- 
ing room supplies will show that only 
two varieties of English unit scales 
are listed, namely, the engineer’s and 
the architect’s scales. For machine 
design work, the standard engineer’s 
scale or “tenths scale,” is useless, 
while the architect’s scale is awkward 
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and generally impractical to employ. 

Considering the ordinary triangu- 
lar variety of architect’s scale, it has 
a “full size” edge, and edges gradu- 
ated for scales of 3, 14, 1, 4, 4, 3, 
4, +*5, 4, and 3°; inches per foot. The 
subdivision at the ends of each scale 
are in twelfths, as required for di- 
mensions expressed in feet with frac- 
tional feet expressed in inches. But, 
whereas the architect does his think- 
ing in feet and inches, and rarely 
scales to less than one-half inch, the 
mechanical draftsman uses inches and 
fractions thereof, and very rarely 
feet. In some drafting departments 
the rule is that dimensions exceeding 
24 inches shall be expressed in feet 
and inches. Yet the diameter of a 
locomotive driving wheel, the wheel 
base of an automobile, the diameter 
of a pulley or gear, the sheet width 
on a paper machine, and many other 
dimensions, are always expressed in 
inches. The tentative proposal made 
recently by the A.S.M.E. Committee 
on standard drafting room practice 
places the limit for the use of inches 
at seventy-two. Even so, in only a 
very few cases are dimensions now 
expressed in feet, the number so ex- 
pressed forming an insignificant por- 
tion of the whole. 

Assuming that the use of feet as a 
unit in specifying mechanical meas- 
urements be discarded, then the end 
division on a mechanical draftsman’s 
scale should be subdivided into 4, 4, 
4, etc., instead of twelfths, as is now 
the case. 

Referring to the scales appearing 
on an architect’s scale, these are all 
expressed as inches per foot. As 
feet are rarely used by the mechani- 
cal draftsman, such scales are con- 
fusing and cumbersome. “Inches per 
yard” scales would be just as logical. 
As the draftsman must convert his 
inch dimensions to feet, when in ex- 
cess of twelve inches, errors are apt 
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to occur. Nor does this standard 
scale provide for half-size drawings, 
while only the full size, 3, 14, and 1 
inch per foot scales are useful. Draw- 
ings less than one-twelfth size are 
very rarely made. Seven sets of di- 
visions on the standard architect’s 
scale are of practically no value to the 
mechanical draftsman, while really 
necessary scales for his use do not 
appear. 

The scale shown in the accompany- 
ing figure is suggested as being most 
suitable for machine design work. 
“Inches per inch” are substituted for 
“inches per foot,’ and the sub- 
divisions at the ends are quarters, 
eighths, and sixteenths, as required 
for distances expressed in the usual 
fractions of inches. A decimal and 
a full size scale are included, the 
other scales being three-quarters, 
one-half, three-eights, one-third, one- 
quarter, one-sixth, one-eighth, and 
one-twelfth size, as designated on the 
scale. The many advantages of a 
scale such as illustrated must be 
very apparent to every mechanical 
draftsman. 


Compression Chord for Airplane 
Landing Gear 


AN INTERESTING design of 
shock cord compression unit is il- 
lustrated in the landing gear of the 
Stearman “Business Speedater” 
shown at the St. Louis Aviation 
Show. The gross weight of this 
plane is 2,700 lb. The general design 
details of the landing 
gear are well shown 
in the accompanying 
illustration, with 

the spring unit 

and _ hydraulic 

action. 










An Articulated Linkage 
By E. J. TANGERMAN 


A LINK MOTION for forming 
pretzels mechanically, patented un- 
der number 1,739,892, is a simple de- 
vice which might well be applied to 
a number of metal-forming opera- 
tions to supplant hand forming 
where duplication of design is re- 
quired. 

The essential feature of the device 
is an articulated support, preferably 
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ferent lengths and the engaging and 
folding members are curved in dif- 
ferent cross-sectional shapes. Design 
of the mechanism may be varied to 
suit different requirements in shape 
and stock size. The shaft at the 
right in the upper view may be 
mounted on any suitable bearing for 
either hand or machine operation. 
Tension on the linkage is maintained 
by a spring at its opposite end. 
Forming is a simple rolling action 
shown half completed at the lower 
left. The closed link- 
age with re- 
moved is shown at 
the lower right. Ap- 


stock 











in the nature of chain links having 
projection for holding and forming 
the material. These links are of dif- 
ferent lengths and the engaging and 
folding members are curved in dif- 


plications of this kind 
of motion may well be 
made in machines for 
forming tube, bar, or 
similar stocks, par- 
ticularly in ornamen- 
tal work, coil ends, 
small spring ends, or 
like applications where 
uniform curves are re- 
quired. The device as illustrated is 
merely an explanatory one; a wide 
variety of linkages may be produced, 
using the same basic principle, with 
a mechanical feed. 








A Rivetless Cargo Vessel 


THERE HAVE been rivetless scows 
and a rivetless yacht, as well as sev- 
eral other vessels combining riveted 
and welded types of construction, but 
the first completely . welded, ocean- 
going cargo carrier, a 2,500-barrel oil 
tanker for the Texas Oil Company, 
was launched on February 14. The 
service test of the 120-ft. vessel, 
built by the Charleston Dry Dock & 
Machine Company, took place on 
February 28. It has a 23-ft. beam 
and a 10-ft. draft. 

Not a rivet, bolt, or structural angle 


& 


appears anywhere in its structure. 
Arc welding was used, done under a 
system of dove-tailed, lock-notched 
plates, developed by Richard F. 
Smith, ship designer and inventor. 
One acetylene cutting torch and one 
arc-welding machine were used, and 
only nine men were required. Ap- 
proximately 8,000 Ibs. of welding 
wire were used, as compared with 
85,000 Ibs. of rivets which would 
have been necessary had _ riveting 
metkods been used. Savings of 20 
per cent in weight and 25 per cent 
in cost of construction were esti- 
mated. Estimates proved accurate, 
and cargo space was also increased. 
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Century of 





HAND harvesting with 
the cradle at the rate of 
half an acre per day 















THE INITIAL step to- 
{ 8 3 | wards “straightening the 
back of the farmer.” The 
first successful reaper in- 
vented and built by 


Cyrus Hall McCormick 








AN AUTOMATIC rake 
was added in 1858, which 
eliminated the job of raking 
the cut grain off the machine 


ELEVATORS deliver 
the grain to a table 
and -two men riding 
on the platform bind 
the grain. Patented 
in 1858, this Marsh 
reaper was the fore- 
runner of the self- 
binder 
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Harvesting Machinery 

















THE SELF -BINDER 
became a reality in 1881. 
With this machine one 
man could reap 20 acres 
per day 





THRESHING machine of 1877, driven by a steam 
engine. It required the development of the tractor 


a 
- — practical the combination of reaper 2nd a 
thresher the International Harvester 
Company and the Advance- 
Rumely Thresher Company, 
Inc. 


1 93 Steel for wood, 


ball or roller 
bearings in place of plain 
bearings, many mechanical 
refinements and more du- 
rable construction; these 
are the results of 99 years 
of development. What 
next in the ceaseless search 
for better methods and 
new principles? 











COMBINED harvester-thresher in action with a x 
tractor furnishing the power, reaping and threshing 
30 to 40 acres per day 





+ PRODUCT ENGINEERING 











PRODUCT 
ENGINEERING 


Editor: KENNETH H. ConpiItT 


March, 1930 








Definiteness Needed in Specification 


s¢ ALL HAM is pork, but all pork is not ham!” 

Which is the logic that must be applied 
nowadays by the designer who wants definite re- 
sults in his product. What is the use in making 
design calculations at all if the designer is content 
to specify “‘cast iron” or “brass” or any such 
generality? What is the use of a well-designed 
spring if the heat-treatment is wrong? With 
modern cast iron varying in tensile strength any- 
where from 20,000 to 70,000 pounds per square 
inch, and other metals proportionately, depending 
upon their alloy content and upon their mode of 
manufacture, it is necessary for the designer to 
have a broad vision of the possibilities in commer- 
cial materials, and to apply that knowledge intelli- 
gently in his design. Besides strength he has the 
factors of weight, size of section, corrosion- 
resistance, workability, and appearance to con- 
sider. With the modern alloys he has almost 
infinite combination possibilities to attain these 
results, and he can only get the best result by edu- 
cating himself on the available alloys, and by co- 
operating closely with the shop and with the 
material supplier to see that they put his require- 
ments into the part. 


Is a Depression Necessary? 


66 HE predominant thought in agriculture is 

lower cost of production. Therefore, new 
machines at every point of comparison with pre- 
ceding. ‘equipment must show lower labor costs, 
lower power costs, higher speeds of operation, 
higher efficiency, and longer life.” What a 
simple, practical statement when compared with 





the endless wrangling of politicians on methods 
of bettering the agricultural situation! It is taken 
verbatim from the annual report of the Massey- 
Harris Company for 1929, and needs little com- 


ment to make it plain to the wide-awake engineer 
and designer. 


It is a clear recognition by at least one com- 
pany that practical savings and consequent bet- 
terment of the whole economic situation should 
begin with a study of the consumer needs and a 
redesign to meet them. ‘So drastic has been the 
change in the requirements of the farm,” says the 
report, “that almost complete redesign of the 
machinery was necessary.” Possibly the agricul- 
tural depression was a blessing in disguise, after 
all. It should not require a depression, however, 
to make every designer analyse his product with 
this statement in mind, and maybe the results of 
his analysis will prevent a depression. 


Paid Amateur or Professional? 
N ENGINEER is too frequently one whose 


mental ability lies buried in a narrow rut 
which he has plowed for many years. Broaden- 
ing influences ceased when he launched upon a 
program to master a particular subject of engi- 
neering, little realizing that the few bare funda- 
mentals he learned at college were only the 
embryos given him to nurse to maturity. His 
mind set on only a little group of immediate prob- 
lems, he fails to realize that he is not keeping 
pace with the advancements in the field of engi- 
neering knowledge. His concentration usually 
results in isolation from the social amenities that 
make for eventual recognition and leadership. 
Such an engineer falls into a pit of despairing 
bitterness, adding his chant to the ever growing 
dirge of complaint over the inadequate remunera- 
tion received. Joining some society for “recog- 
nition of engineers” will not help one bit. 

Let him who is dissatisfied with his lot as an 
engineer take stock of himself. Has he learned 
engineering in a broad sense, or is he merely a 
specialized artist in the design of a particular 
product? Does he understand his work from a 
clear conception of fundamental principles, or is 
he merely relying on handbooks and timeworn 
empirical formulas? Is he, as an engineer, just 
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a dabbler, or is he a master of his art? Do his 
activities include a generous participation in social 
fellowship, or is he like a lone woodchuck, bur- 
rowing ever deeper in his hole? 

With the ever increasing complexity of engi- 
neering tasks and the mounting fund of advanced 
knowledge available and required for the solution 
of intricate problems, the time will soon be past 
when one with a knowledge of merely the elemen- 
tary facts and theories will be able to develop suc- 
cessfully the designs required. Then will the 
vocation be really recognized as a profession and 
be given the eminence due it. But those to whom 
will be accorded the rank of professional engineer 
will not be those who have limited their knowl- 
edge to college-taught elementals, but those who 
have mastered the art; not those who have rutted 
themselves in their tasks, but those who have 
increased their horizon by broad associations and 
true culture. And their reward will be equitable. 


Non-Metals in the Product 


N PLANNING the complete product the 


designer must consider well the effect of the 
non-metallic materials that are used in its construc- 
tion. This does not merely apply to major uses 
of the materials such as the wooden cabinets for 
radios. In such cases the problem becomes spe- 
cialized and the cabinet is purchased as a com- 
pleted unit ready to install the metal parts. But 
for the smaller parts and trim, wood, molded 
resins, and other materials enter, and cannot be 
glanced over lightly by the designer who is apt to 
be more of a specialist in the uses of metals. 

Taking the case of the automobile steering 
wheel as an example, there is considerable rivalry 
between the advocates of the wooden wheel, the 
rubber composition wheel, and those made of 
various molded materials. Each material has 
peculiar properties and certain advantages, while 
at the same time the preferences of the buyer 
should be considered. 

Most certainly it is not to be expected that 
the machine designer can be an expert on the hun- 
dreds of varieties of non-metallic raw materials 
that are commercially available, but any designer 
who aims to be an effective product engineer 
should keep himself well abreast in a general 





























way of the developments in such construction 
materials, and he can at least have a comprehen- 
sive idea of the general applications of such 
materials to ordinary commercial products. 


Vv 


New Designs for Old 
IANOS are not selling! The business is 


“terrible,” and some big companies have faced 
receivership! So read the news items! But who 
cares, chuckle the next-door cynics—Mene, Mene, 
Tekel, Upharsin, the warning has been on the 
wall for a long time. According to an authori- 
tative statement the piano of 1930 is essentially 
the same thing as that of 1820. It has the same 
limitations—high cost, limited range, diminishing 
tone after the instant of impact; pitch variations 
with temperature and humidity changes, and years 
of practice needed for even fair operation. But 
times have changed since 1820, and the young 
generation was calling for a product to meet the 
advance. The mechanical piano and the radio 
gave them a one-sided answer, at least. But 
the need for an easily-played home instrument to 
satisfy musical self-expression was still there. 

Now, along came an engineer, Leon Therimin, 
not a musician, and, discarding all precedents in 
music, evolved a new design of instrument that 
opens vast possibilities. It is not even a substitute 
for a piano or any other standard product. But 
its advocates claim that it has set aside all the old 
limitations, and will give the buying market what 
it has required—an instrument that does not need 
tuning, tinkering, or long practicing, and one that 
with quantity production can be put in every home 
at a low price. As a home instrument, they say. 
the piano is doomed, and is left for the artist. 
If this is only partly true, there is a moral here. 
Why wait for the Medes and Persians to thunder 
at the gate? If the product is not meeting the 
demands of today’s customers, the solution is not 
in weeping or trying to “educate” the market, but 
in setting the research and design machinery to 
work to produce a product that meets the needs. 


in 











Southwark-Emery Universal 
Testing Machine 


LOOR-TYPE universal testing 

machines of the model illustrated, 
have been placed on the market by 
the Southwark Foundry & Machine 
Company, Philadelphia, Pa. Capaci- 
ties from 100,000 to 5,000,000 Ib. are 
available. A 1,000,000-lb. machine is 
illustrated. The machine is built for 
use in research laboratories for the 
testing of large built-up units. 

The construction of this floor-type 
testing equipment is particularly suit- 
able for machines of capacity above 
500,000 Ib. and for tension and com- 
pression tests on long specimens and 
transverse tests on long beams. It is 
claimed to operate with precision and 





Southwark-Emery 1,000,000-Pound Floor 
Type Universal Testing Machine 
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sensitivity on specimens of all sizes 
and at all loads. 

The main cylinder and operating 
mechanism are located beneath the 
table and suspended from it. The 
table can be built into the floor be- 
cause it is motionless. The adjustable 
platen rides the two screw columns 
which move vertically when applying 
test loads. These columns are carried 
in long bearings, both in the table and 
at the top of the massive guides All 
horizontal components of eccentric 
loading are taken by these guides. 
The screw columns function only in 
direct tension. The top can be fixed 
in several positions. 

The Emery hydraulic support is 
carried in the adjustable platen. It is 
connected to the dials and the recorder 
located in a remote steel cabinet. All 
hydraulic and electric controls are 
also grouped in this cabinet. For the 
1,000,000-Ib. machine, a 74-hp. motor 
is used for the pump drive and a 
25-hp. motor for the fast adjustment. 


“‘Hiduminium” R.R. 
50 Alloys 


FOUR grades of aluminum alloys 
are available from High-Duty Alloys, 
Ltd., 81, Buckingham Ave., Slough, 
Bucks, England. These grades are 
suitable respectively for the following 
products: die castings for general 
purposes; die castings for pistons; 
forgings for general purposes, and 
forgings for high-quality pistons. A 
table of the range of elements in these 
alloys follows: 


Element Per Cent 
Copper 0.5 to 5 
Nickel 0.2 to 1.5 
Magnesium 0.1 to 5 
Iron 0.6 to 1.5 
Titanium Up to 0.5 
Silicon 0.2 to 5 
Aluminum Balance 


All grades of the alloys are capable 
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Slightly more than half a turn has been 
made without fracture in this “Hidu- 
minium” connecting rod 


of improvement by heat-treatment. 
The forgings are heat-treated at a 
high temperature, quenched, and 
aged, whereas the castings are sub- 
mitted to a low-temperature heat- 
treatment. It is claimed that the 
castings and forgings of these alloys 
are easier to work than common, and 
that non-porous castings are produced. 
The metal is fluid in casting and 
high temperatures can be used where 
thin walls are desired. 


Bantam Combined Radial and 
Thrust Bearing 
COMBINED ss radial and_ thrust 


loads as imposed by a worm drive 
are carried successfully by the bear- 
ing illustrated. This design has been 
developed by the Bantam Ball Bear- 
ing Company, South Bend, Ind. It 
will be noted from the illustration 
that the main radial bearing contacts 
directly on the inner shaft and that 
no inner race is employed. This 
radial bearing has a large, thick outer 
race, which provides bearing surfaces 
for the two sets of thrust bearings. 
Both of these thrust. bearings are 
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Bantam Combined Radial and 
Thrust Bearing 


equipped with inner and outer races 
and are held in place by two washers. 
These washers have a cantilever sec- 
tion, permitting a slight amount of 
distortion under unusual conditions 
of end thrust. 


“Nacotex” Gasket 
Compound 


FOR EQUIPMENT having air, 
water or oil connections, the Na- 
tional Cork Products Company, New- 
ark, N. J., has announced a com- 
pound known as “Nacotex,’’ which is 
essentially a gasket compound, but is 
neither a paste nor a cement. This 
material is not affected by oil, grease, 
kerosene, nor water, and can be used 
on ammonia and gas lines. It does 
not crumble, break, disintegrate, or 
become spongy, nor will it blow out 
when subjected to extreme pressures. 

Nacotex possesses a very definite 
“body,” which permits building up 
to offset surface irregularities and 
depressions. It sets almost instantly 
and may be used in old or new gas- 
kets or without a gasket on ground- 
fit joints. The material is supplied 
in tubes and in pint, quart, and 
gallon tins, or to suit requirements. 


“Kleenkut” Induction-Steel 
Shear Knives 


SHEAR KNIVES made of induction 
furnace steel are marketed under the 
trade name of “Kleenkut” by the 
Heppenstall Forge & Knife Com- 
pany, Pittsburgh, Pa. These knives 
are for machines for plate and sheet 
mills, strip mills and other industries 
where large daily tonnages are re- 
quired. They are of an alloy com- 
position claimed to give several times 
the life of ordinary tool steel shears. 


Paragon-Revolute No. 3-E 
Automatic Blueprinting 


Machine 


SEVERAL improvements in con- 
struction and operation have been 
made in the No. 3-E automatic blue- 
printing machine built by the Para- 
gon-Revolute Corporation, 77 South 
St., Rochester, N. Y. Tracings are 
laid right side up on the continuous 
roll of blueprint paper, and are car- 
ried into the machine by an automatic 
roll feed. They pass upward and 
around a full cylinder of pyrex glass 
which revolves, and are thus exposed 
to both sides of a bank of pyrex- 
globed arc lamps. With this arrange- 
ment, additional printing speed is 
obtained with the double exposure 
and greater economy of electric cur- 
rent is effected. 

Tracings are held positively against 
the paper by a series of narrow end- 
less belts, the tension on them being 
constant and controlled automatically, 
unless released by a treadle. Heat 
is removed by a centrifugal suction 
blower located at the end of the bank 
of arc lamps. A squirrel-cage motor 
furnishes the drive to the centrifugal 
blower. 

Static is not generated on the glass 
cylinder of this machine because there 
is no relative movement between it 
and the originals. Therefore the 
originals fall into the receiving tray 
without attention. By means of a 

variable-speed device the speed of 


Right — Paragon-Revolute 
Improved Blueprinting 
Machine 


Below—A_ centrifugal 


blower, swung out in this 
view, is used to ventilate 
the bank of arc lamps 
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printing may be varied from 3 to 20 
ft. per minute. 

High speed production can also be 
obtained from the washing and 
potashing portion of the machine, the 
paper being under development over 
a distance of 10 ft. Both horizontal 
and vertical flood and spray washes 
are employed for the first water rinse. 
Potash is applied when the paper is 
in the horizontal position. A dual 
reservoir permits the use of hypo. 
Another water rinse follows. The 
paper then passes through a baffle 
type oven. Either gas or electricity 
may be used to furnish the heat. The 
automatic tensioning device prevents 
slack at all times. The machine is 
built in 42- and 54-in. capacities. 


> 
Ludlow-Saylor “Arch-Crimp” 


Woven Wire Screens 


FOR application on equipment used 
for sizing coarse material such as 
stone, gravel, and coal, the Ludlow- 
Saylor Wire Company, Newstead 
Ave. & Wabash Railroad, St. Louis, 
Mo., has developed the “Arch- 
Crimp” woven wire screen. A com- 
parison of Figs. 1 and 2 will show 
that whereas a deep crimp was nec- 
essary on the old intermediate crimp 
screen, Fig. 2, no deep notches to 
break the wires are found on the 
“Arch-Crimp” screen illustrated in 
Fig. 1. The wires have a gentle, 
graceful curve and the full strength 
and resilience of the steel are pre- 
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1—Ludlow 


Fig. 
equipment for sizing coarse materials such as stone, gravel, and coal. 
screen has no deep notches to break the wires. 


served. It is claimed that tension 
will not stretch the “Arch-Crimp” 


screen and that the wires resist 
abrasion. There is no sagging under 


load, no friction between the wires, 
and no wear from rubbing at the in- 
tersections. The screen is made 
with meshes having openings of 24 


in. in width down to 4 inch. 


Bakelite Air-Drying Marine 
Varnish 


PRODUCTS requiring an unusually 
durable varnish may be finished with 
Bakelite air-drying varnish, developed 
by the Bakelite Corporation, 247 Park 
Ave., New York, N. Y. It resists 
the action of direct sunlight, expo- 
sure to salt water, mild alkalies and 
cleaning powders, and will not turn 
white. Bright metal work can be also 











Fig. 1—Panel and microphotograph of a 

common spar varnish after its exposure 

for six months to tropical sunlight. 

Fig. 2—Bakelite Marine Varnish was 

applied to this panel. Practically no 

change has occurred in the surface after 
the same treatment 


Saylor “Arch-Crimp” Woven Wire Screen, 


which is used on 
This 
Fig. 2—The older type screen 


protected. Illustrated are two panels 
which were subjected to direct south- 
ern exposure for six months. That 
on the left was coated with a common 
varnish, whereas that on the right 
was finished with the Bakelite marine 
varnish. The microphotographs indi- 
cate the cracking or checking that 
took place on the first, but the second 
is practically the same when 
applied. 

Bakelite marine varnish produces 
a tough flexible coating. It is applied 
easily by means of a brush or a spray 
gun, and will lie flat, giving a smooth, 
glossy finish. It dries as quickly as 
any of the 4-hour varnishes. One 
quart will cover 120 sq.ft. with one 
coat. Besides clear varnish, it is 
made in various colors. 


as 


“Purolator” With Metal 
Filtering Element 


ALTHOUGH made in sizes to meet 
every requirement, the ‘Purolator’ 
with a metal filtering element is par- 
ticularly suitable for application to 
Diesel and other types of heavy-duty 
industrial engines. It has been devel- 
oped by Motor Improvements, Inc., 
365 Frelinghuysen Ave., Newark, 
N. J. In developing this Purolator 
it was recognized that the features 
must include: large area of filtering 
element within a small cubical meas- 
urement; reasonable cost; and the 
spacing of successive layers of metal 
must be accurate and uniform to give 
the positive filtration and good flow. 
It must also be cleaned without any 
possibility of the parts being broken 
in the process. 

To obtain the desired edge filtra- 
tion without the use of successive 
layers of metal, it was necessary to 
construct a wedge-shaped metal rib- 
bon, on one of the flat surfaces of 


which are raised spots forming 
spacers at regular intervals. This 
ribbon forms the contact filtering 
element and the spots are 0.003 in. 
thick. Because of the wedge shape 
of the ribbon, the filtering slots are 
wider behind the filtering edge than 
at the filtering edge. By this means 
an accurate degree of filtration is ob- 
tained without clogging. Much of 
the dirt filtered from the oil slides 
down the element space or surface 
and falls to the bottom of the base, 
from whence it can be drained by 
removing the drain plug. The dirt 





“Purolator” With Metal Filtering 
Element 


that remains on the surface of the 
filtering element can be washed off 


easily. 
Elements for the B-type Purola- 
tors are made in two sizes, the 


B-15M and the B-iM. The former 
is 34 in. in diameter and 4 in. long 
with 4,150 lineal inches of filtering 
slot 0.003 in. wide. The latter is 44 
in. in diameter and 44 in. long with 
5,550 lineal inches of filter slot. 


Condit Across-the-Line 
Starters 


THE STANDARD az.c., across-the- 
line, air motor starters manufactured 
by the Condit Electric Manufacturing 
Corporation, Boston, Mass., are now 
equipped with hand-operated motor 
circuit switches, as required by the 
National Electric Code. For further 
security, both the starter and motor 
circuit switch will open at the same 
overload. Both are housed together 
in a sturdy safety case, which is easy 
to install. 

The starters are furnished with or 
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Condit Across-the-Line Starter, which 
is equipped with « hand-operated 
motor circuit switch 


without fuse clips and meter test 
jacks. They are furnished up to 
20 hp. for 550- and 440-volt circuits, 
to 10 hp. for 220-volt circuits and to 
5 hp. for 110-volt circuits. 


Spicer Type “IG” Universal 
Joint with Lubricant Seal 


COMPLETE retention of lubricant 
in the Type “IG” universal joint is 
obtained by means of a special con- 
struction of the outer casing and 
baffle cup. This joint may be loaded 
with either grease or heavy oil. 

The joint assembly, as a whole, is 
strictly interchangeable with the old 
standard type. Bushings, journal 
cross, and flange yoke are without 
changes of any kind. The longer 
spline yoke used, while slightly dif- 
ferent at the base of the lug, is 
interchangeable with the old yoke. 
The end yoke of the non-slip joint 
is made in the same manner as the 
spline yoke, and is strictly inter- 
changeable with the previous stand- 
ard, where the tubular shaft is of 
standard diameter. On the oversize 
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shafts, however, S.A.E. ten-spline 
fittings have been adopted as being 
a stronger and more dependable 
means of attachment than the former 
taper. 

The seal employed on this Type 
“TG” universal joint eliminates the 
necessity for so-called lubricant re- 
tainers. Referring to the illustration, 
A is the inner casing, B the stub ball 
yoke, C the outer casing, D the baffle 
cup, E the baffle spring, F the baffle 
cup gasket, and G the baffle spring 
retainer. The internal baffle cup has 
a knife-edge contact with the inner 
surface of the main casing, and while 
made of durable material, is suffi- 
ciently flexible to follow the contour 
of the main casing. Lubricant is 
injected through channels in the 
yokes and stub ends. To guard 
against possible damage to the lubri- 
can seal and the main casing, in the 
event lubricant is injected by means 
of a high-pressure power apparatus, 
a vent is provided in each joint and 
so located, namely through the neu- 
tral axis of the joint, as to eliminate 
any tendency to drain the joint when 
in operation. Excess lubricant flows 
along the axial hole and then out 
through the small radial hole just be- 
yond the seal. These universal joints 
are made in three diameters, 2, 24, 


and 23 inches. 


“Heliocentric” and 
“Revocentric” Speed 
Reducers 


TWO different types of speed re- 
ducers have been placed on the mar- 
ket by the Universal Gear Corpora- 
tion, 327 South La Salle St., Chicago, 
Ill. The first is a fixed-ratio speed 
reducer known as the “Heliocentric,” 
and the second, the “Revocentric,” 
is an infinitely variable speed reducer. 
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Standard tube construction of 
the Spicer Type “IG” Universal 
Joint with a Lubricant Seal 
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The former, which is shown below, 
consists of the casing, around the 
inner periphery of which is an in- 
ternal gear rack. Inside of this is 
a spool piece carrying a number of 
plungers that bear at their inner 
ends upon an eccentric. The eccen- 
tric is driven at the high speed of 
the motor, and the construction of 
the apparatus is such that the spool 
piece connected to the low-speed side 
is driven at a reduced speed as the 
plungers are forced against the rack 
by the eccentric rotation. 

The “Heliocentric” reducer illus- 
trated has 25 plungers and 49 rack 
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Cross-section of the “Heliocentric” Speed 
Reducer, which is a fixed-ratio type 


which the spool piece advances while 
the eccentric is turning through any 
given angle may be calculated easily. 
In the case illustrated it consists in 
the difference between the angular 
distance from one tooth to the sec- 
ond following, », minus the angular 
distance between plungers, m. The 


' , n—m 
ratio of the reducer is therefore 





or in this case 50 to 1. 

Reducers of this type are made for 
reductions of 8 to 1 up to 60 to 1, 
and, by using two or more reducers 
in series, ratios as high as one million 
to 1 can be obtained. Sizes to trans- 
mit up to 50 hp. are available. These 
reducers are also built as an integral 
part of an electric motor, and thus 
save space over separate units. 

The “Revocentric” reducer consists 
of an adjustable throw eccentric on 
the input shaft driving five clutches 
through toggle joints, which are 
mounted between two disks on the 
output shaft. A section through the 
part of the reducer comprising the 
eccentric, the clutches, and the toggle 
joints, is shown on the next page. 
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Although not shown, the means for 
varying the throw of the eccentric are 
comparatively simple. By a hand- 
wheel or other method, the inner 
member of the hollow drive shaft is 
twisted with respect to the outer 
member by means of prongs, which 
are keyed to the inner shaft and 
slide in helical slots in the outer. 
This causes the inner and outer ec- 
centric members of the cam to turn 
with respect to each other and vary 
the eccentricity from zero to a 
maximum. 

In the figure below, the eccentric 
rotates at the input speed. It carries 
on a roller bearing a ring, which is 
practically stationary with respect to 
the output system, but which oscil- 
lates as the eccentric rotates. This 
ring carries a toggle system pivoted 


tation input 
qnd output 
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/ ring 
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L. Output 
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A cross-section the clutch 
mechanism of the 
itely Variable Speed-Drive. The letters 


refer to the various pivot points 


through 
“Revocentric” Infin- 


to the ring at point A. The toggle 
is also pivoted to the output system 
at point B. The output system re- 
mains concentric with the casing. 
Hence as the oscillating ring is 
forced outward at point A by the 
rotation of the eccentric, the toggle 
pivots about B carrying the arm CD 
outward. This causes the clutch to 
pivot at D and jam between the inner 
and outer stationary rings. As the 
point A continues to be forced out- 
ward after the clutch has jammed, 
the point C is forced farther from 
the line AD, carrying the point B 
and hence the entire output system 
forward in a clockwise direction. 

This-reducer is infinitely variable 
in output speed from one-thirteenth 
of the input speed to zero. The 
speed may be varied while the gear 
is in motion and under load. It is 
available in sizes up to 15 horse- 
power. 
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Pease “Junior” Blue-Printing 
Machine and Sheet Washer 


AN INEXPENSIVE blue-printing 
equipment designed particularly for 
the moderate user of blue prints, and 
for use where emergency prints are 
required in a hurry, has been placed 
on the market by The C. F. Pease 
Company, 813 North Franklin St., 
Chicago, Ill. This equipment re- 
quires no special electrical connection, 
occupies only a small amount of 
floor space, and can be placed in a 
corner of the drafting room. 

The machine consists essentially of 
a half cylinder of glass supported 
in a felt-lined metal frame finished 
with olive green enamel. The tracing 
and the blue-print paper are held in 
contact with the glass by a curtain 
mounted on a spring roller. The 
machine is equipped with a Pease 
Type P blue-printing arc lamp, which 
draws 74 amp. on 220-volt dic. or 
a.c. circuits. A satin-finished alumi- 
num reflector is provided to give the 
best possible distribution of light. 
The printing compares favorably 
with that of larger machines. 

The drop of the lamp is controlled 
by a patented cylindrical oil control 
that provides regulation for any re- 
quired printing speed. 
Prints in any size up 
to 24x36 in. can be 
made in 1 min. with 
one drop of the lamp, 
using a clear tracing 
and 220-volts d.c. or 
a.c. Using a 110-volt 
d.c. or a.c. supply, a 
24x36-in. blue print 
can be made in 14 
min. with one drop of 
the lamp. 

The Pease “Junior” 
sheet washer was espe- 
cially designed for use 
with the “Junior” 
blue-printing machine 
and does away with 
the use of an open 





a 5 per cent solution of bichromate 
of potash. 

The small tray and wide brush 
shown at the foot of the washer 
offer a method for applying this 
bichromate of potash while the blue- 
prints remain in the washer after the 
first water rinse. Thus the chemical 
does not come in contact with the 
hands. After the potash has been 
applied, a spray of clear water is used 
to wash off the surplus chemical. 
This tray also provides a method for 
washing and fixing negative prints 
and one of the small trays and 
brushes can be used for carrying the 
fixing chemical. 


Century Totally-Inclosed, 
Fan-Cooled Motors 


THE inclosed, fan-cooled, squirrel- 
cage, induction motors placed on the 
market by Century Electric Com- 
pany, 1806 Pine St., St. Louis, Mo., 
are the same as those of standard 
open-rated motors, but they have the 
added advantages of full protection 
to the stator, rotor, and other in- 
ternal parts. This prevents the en- 
trance of dust and dirt, the inclosure 


























bath tray, dripping 
prints, and wet floors. 
The blue prints are 
washed and dried more 
quickly than when 
soaked in a tray and 
the color is intensified. 
Exceptional non-fad- 
ing qualities are im- 
parted by the use of 





Pease 





“Junior’’ 
Washer, 


Blue-Printing Machine and Sheet 


which are designed for plants having a 


moderate demand 
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Century Totally-Inclosed, Fan-Cooled 
Motors 


being made by ribbed cast-iron 
guards. There are no rubbing seals 
or air gaps. Machined fits are used 
exclusively. 

As will be noted from the illustra- 
tion, the fan and fan housing are 
mounted externally on the front end 
of the motor. The cooling air is 


drawn in at the pulley end, circulated 
around and over the rear coil guard, 
through the air passages between the 
field core and the frame, out over the 
coil guard on the front end, and dis- 
charged into the air through the fan 
and fan housing. It is thus evident 
that a suction fan is employed. 

The air passages are unobstructed 
and allow free passage of the cooling 
air. They may be blown out readily 
if this should become necessary, and 
the use of compressed air for clean- 
ing will not force dust or dirt inside 
the motor. 

The fan blades are radial, which 
makes them equally effective regard- 
less of the direction of rotation. 
Provisions are made to circulate the 
air within the motor shell and trans- 
fer the heat to the radiating surfaces. 
A heavy guard protects the fan. 





REVIEW OF RECENT PATENTS 





Parts and Mechanisms 


An alignment coupling, having a pair 
of oppositely disposed sockets, ball- 
shaped members fitting the sockets and 
connected thereto by driving members 
fitting into slots, is the subject of patent 
1,732,354 granted to Herbert Cooper, 
of Brooklyn, New York. 


To the Ingersoll-Rand Co. has been 
assigned patent 1,723,730, on a foot con- 
trol for shank and bit punches, involving 
a percussive element, valve mechanism, 
feeding means, and other co-operating 
parts. 


Cincinnati Grinders Incorporated is 
assignee of patent 1,723,852, relating to 
means for supporting and feeding work 
in a grinding machine, and including a 
hydraulic pressure mechanism for insur- 
ing constant contact between the threads 
of a nut and of a mating feed screw. 


To the Heald Machine Co. has been 
assigned patents 1,728,406 on a chuck 
containing a pair of plungers with en- 
gaging means adapted to hold two work 
blanks. 


Charles G. Reynold and Alfred Ren- 
shaw, Manchester, Eng., have been 
granted patent 1,728,445 involving the 
combination of a pair of studs each with 
an annular groove and a pair of side 


plates fitting into said containing 
grooves to form a chain link. 
The subject of patent 1,728,705 


granted to Joseph Stone, Bessemer, Ala., 
is a controlling mechanism for a mold 
ramming machine having an operating 
shaft for each set of rams, a timing ele- 


ment for said shafts, a brake element, 
and other co-operating parts. 


Patent 1,723,655, granted to Reider 
M. Norstrom, of Audubon, N. J., covers 
a flexible coupling, comprising an inner 
member with flexible projections and an 
outer member with anti-friction means 
in grooves co-operating with the flexible 
projections of the inner member. 


Materials 


A brake lining comprising an impreg- 
nated fiber body treated with glycerin is 
the subject of patent 1,729,138, assigned 
to The Raybestos Company. 


An alloy of magnesium containing 
between 10 and 5 per cent of cadmium 
is covered by patent 1,729,339 assigned 
to the Dow Chemical Company. 


The subject of patent 1,729,387, 
assigned to the Farrel-Birmingham Co., 
is a cast-iron alloy containing, as essen- 
tial elements, carbon more than 2.25 per 
cent, copper from 0.25 to 2 per cent and 
molybdenum 0.10 to 2 per cent. 


PUBLICATIONS 


Brass, CoppER AND BRoNZzE—WARE- 
HOUSE Stock. The Chase Brass & Cop- 
per Co., Inc., 80 Lafayette St., New 
York, N. Y., has issued stock list No. 5 
on its brass, copper and bronze shapes, 
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strip, sheet and other products in ware- 
house stock. The booklet is indexed 
for ready reference. 


FLEXIBLE SHAFT HANpBoOoK. The 
S. S. White Dental Manufacturing Co., 
Industrial Division, New York, N. Y., 
has published the “Flexible Shaft Hand- 
book,” which contains five sections on: 
applications of flexible shafts; charac- 
teristics and the construction of flexible 
shafts; drive shaft ends; casings and 
casing ends, and shaft and casing com- 
binations. It will be seen that the hand- 
book is an exhaustive treatise on flexible 
shafts in machine design. Many photo- 
graphs and diagrams are used through- 
out. The handbook contains 119, 
74x5-in. pages. 


Gears. The Grant Gear Works, Inc., 
Boston, Mass., has published a catalog 
of its stock and special gears for indus- 
trial use. Other products listed are 
Bakelite pinions, roller chains, silent 
chains, and several types of speed re- 
ducers. The catalog contains 143, 6x4- 
in. pages. 


Motor Controt SELEcTION. Cutler- 
Hammer, Inc., 80 12th St., Milwaukee, 
Wis., has published a booklet entitled 
“Practical Pointers on the Selection of 
Motor Control,” which tells how to 
choose control to suit the motor’s load, 
and how to select control for d.c. and 
a.c. motors. Numerous photographs are 
used to explain the text. The booklet 
contains 32, 9x6-in. pages. 


NickeL ALitoy STEEL Propwucts, 
Buyer’s Guipe. The International 
Nickel Co., Inc., 67 Wall St., New 


York, N. Y., has published a “Buyer’s 
Guide for Nickel Alloy Steel Products,” 
as of January 1, 1930. A list is given 
of manufacturers of the various prod- 
ucts which are arranged alphabetically. 
The listing contains several hundred 
widely diversified products. 


PHOT@GRAPHY OF INTERNAL CoMBUS- 
TION ENGINE Expositions. The V.D.I.- 
Verlag, G.M.B.H., Berlin, N.W.7, has 
published No. 326 of a series of research 
monograms, the following paper, “Mehr- 
fachfunkenaufnahmen von Explosions- 
vorgangen nach der Toeplerschen 
Schlierenmethode,” by Dr. Ing. Werner 
Lindner. The author describes a 
method for recording by means of 
multiple-spark photographically the suc- 
cessive positions of the wave front. 
The method involves production of an 
explosion in a special chamber and its 
successive illumination at extremely 
short intervals by means of a succes- 
sion of electric sparks. It is somewhat 
similar in principle to the scheme that 
has been successfully employed in study- 
ing the propagation of sound waves. 
Refraction of light from the spark by 
the condensed layer of air or gas pro- 


duces shaded areas on the photographic 
film. 
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+ WHAT'S GOING ON + 


Engineers Celebrate 





4, 


A.S.M.E. Fiftieth Anniversary 


Civilization” will be the title of 

the monographs on the human as- 
pects of engineering which are to be 
presented in Washington as a part of 
the Fiftieth Anniversary Celebration of 
the American Society of Mechanical 
Engineers. The three-fold observance, 
to be held in New York, Hoboken, and 
Washington during the first part of 
April, will be but a milestone in the 
procession of engineering achievements 
of the century, a humble marker not 
of the power of the A.S.M.E., but of 
the increasing part of the engineer in 
the daily life of the world. Leading 
scientific and engineering societies, edu- 
cational institutions, trade associations, 
and trade schools throughout the world 
have been invited to send two dele- 
gates each. 


| Givitization” of Engineering Upon 


AFTER REGISTRATION at 
A.S.M.E. headquarters Saturday morn- 
ing, April 5, the memorial tablet com- 
memorating the anniversary will be un- 
veiled in the Engineering Societies 
Building lobby. The anniversary cele- 
bration of the preliminary meeting of 
organizers will be held in the offices of 
American Machinist, where the prelim- 
inary meeting was held on February 
16, 1880, immediately following, with 
luncheon for the delegates as the guests 
of the McGraw-Hill Publishing Com- 
pany, publisher of Product Engineering. 
That afternoon, two performances of the 
anniversary pageant commemorating the 
organization meeting of the Society will 
be given at Stevens Institute, Hoboken, 
where the organization meeting was 
held on April 7, 1880. The welcoming 
dinner, under the auspices of the Metro- 
politan section of the Society will be 
held Saturday evening at the Hotel 
Roosevelt, with Charles M. Schwab as 
toastmaster, and these speakers: Charles 
Piez, president of the Society, James 
H. McGraw, chairman of the board of 
the McGraw-Hill Publishing Company, 
and Robert I. Rees, president of the 
Society for the Promotion of Engineer- 
ing Education. 


AFTER SPECIAL commemorative 
services at the Cathedral of St. John 
the Divine on Sunday morning, dele- 


gates will depart for Washington, where 
the program is resumed on Monday 
morning. The welcoming assembly is 
planned for Monday morning in the Na- 
tional Council Chamber, U. S. Chamber 
of Commerce Building, when represen- 
tatives of the national government, and 
Charles Piez, president of the Society, 
will address the delegates. At that 
time also, delegates from other countries 
and from the other founder societies 
will present engrossed greetings and 
addresses. 


MONDAY AFTERNOON, the first 
session under the title “The Influence of 
Engineering Upon Civilization” will be 
held in the same room. Monographs 
covering humanistic aspects of engi- 
neering will be presented for Austria, 
Belgium, Canada, Czechoslovakia, 
France, and Germany. The White 
House reception is planned for the late 
afternoon, and the A.S.M.E. officers 
and council reception for that evening 
at the Mayflower Hotel. 


TUESDAY MORNING will mark the 
second and concluding portion of the 
session, when monographs will be pre- 
sented for Great Britain, Italy, Japan, 
Netherlands, Scandinavia, South Amer- 
ica, Switzerland, the United States, and 
any additional countries. An address 
summarizing fifty years of mechanical 
engineering in the United States will 
also be presented at that time. At noon 
on Tuesday, the Founder’s Luncheon 





FirtiEtH ANNIVERSARY MEDAL 


will be held at the Mayflower Hotel, 
with Ambrose Swasey as_ honorary 
chairman. The afternoon will be given 
over to the convocation for the confer- 
ring of honors in the National Council 
Chamber, U. S. Chamber of Commerce 
Building, when Charles Piez will pre- 
sent the A.S.M.E. Medal to William 
LeRoy Emmet, the Melville Medal to 
Joseph Wickham Roe, and the Fiftieth 
Anniversary Medals to the sixteen men 
presenting monographs. Leon P. Al- 
ford will present the Gantt Medal to 
Fred J. Miller, and W. F. Durand will 
present the Guggenheim Medal to 
Orville Wright, 


CONCLUDING the formal observances 
will be the Fiftieth Anniversary Formal 
Dinner on Tuesday evening at the 
Mayflower Hotel, when W. F. Durand 
will be toastmaster. Address will be 
given by Charles Piez and Dr. Robert 
A. Millikan and one other, not yet an- 
nounced. The Herbert Hoover medal 
will be presented for the first time at 
the dinner. 


WEDNESDAY, April 9, is given over . 
to simultaneous excursions to the 
Bureau of Standards, other Govern- 
ment buildings, Great Falls, Washing- 
ton, Arlington, Mount Vernon, Alex- 
andria, and the Washington Navy Yard. 


PROBABLY most unusual in the plans 
for the celebration are the observances 
in the offices of American Machinist 
and at Stevens Institute. The Machinist 
skit will follow an address of welcome 
by Malcolm Muir, president of the 
McGraw-Hill Publishing Company, and 
will re-enact the doings of that famous 
meeting of fifty years ago when the 
idea of the A.S.M.E. was given birth. 
The Stevens pageant depicting engi- 
neering growth, was written by Dr. 
George P. Baker of the Department of 
Drama, Yale University, and will be 
presented under his direction. 


MEMBERS of the advisory committee 
for the celebration, composed of past 
presidents and honorary members of 
the society, are: Ambrose Swasey, 
John R. Freeman, James Hartness, 
D. S. Jacobus, Ira N. Hollis, Charles 
T. Main, M. E. Cooley, Fred J. Miller, 
E. S. Carman, Dexter S. Kimball, N. G. 
Herreshoff, John L. Harrington, Fred 
R. Low, W. F. Durand, W. L. Abbott. 
and R. S. Griffin. The executives com- 
mittee, with S. W. Dudley as chair- 
man includes: W. L. Batt, G. M. Eaton. 
F. M. Feiker, J. W. Parker, C. P. 
Bliss, H. R. Westcott, A. A. Adler, 
H. I. Cone, H. N. Davis, K. H. Con- 
dit, and A. M. Greene, Jr. 
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The Month 
In Product Design 


a* UNUSUAL development of the 
past month in metal-working equip- 
ment, according to American Machinist, 
is an air-turbine-driven die grinder, hav- 
ing a spindle speed of 40,000 r.p.m., al- 
though the length is only 84 in. and the 
weight 12 oz. Lubrication of the lower 
bronze bearing is effected by an oil wick 
extending along the longitudinal axis 
from the top to a cross hole at the bear- 
ing. A ball bearing is used at che 
upper end. Another unusual machine is 
the plate splitting, trimming, and bevel- 
ing shear, in which cutting is effected 
by a rotary knife in a carriage pulled 
across the plate by chains. No power 
is supplied to rotate the knife, which is 
capable of shearing plates up to lye in. 
in thickness. 

Some interesting design changes are 
being incorporated in the ZRS-4 and 
ZRS-5, now being built for the U. S. 
Navy, according to Aviation. The 
dimensions of the craft reflect the mod- 
ern tendency which calls for a short, fat 
hull rather than the pencil-like ones 
produced during the World War. En- 
gine power is transmitted through solid 
steel shafts and bevel gears from the 
engines within the hull to the propellers 
located on outriggers. Perhaps the fea- 
ture of the new ships will be their 75x50 
ft. airplane compartments, in which five 
planes can be kept. At the bottom is a 
T-shaped opening, normally closed by 
collapsible doors, through which planes 
are lowered on a trapeze for launching. 

Airplanes at the St. Louis Show, ac- 
cording to Aviation, stress refinement 
of detail rather than radical departure 
from conventional design standards. The 
floating aileron embodied in the design 
of the Curtiss Tanager was probably the 
most unusual departure from standard 
aero-dynamic practice. The question of 
monoplane or biplane does not seem to 
have changed appreciably and the pro- 
portion of sesquiplane type seems to 
remain fairly constant. The proportion 
of closed and open planes also seems to 
be very nearly equally divided. A slight 
but significant drop is noticed in the 
proportion of land planes and a corre- 
sponding increase in the number of sea- 
planes, flying boats, and amphibians. 
Single-engined craft still lead, while 
there are relatively few two- and three- 
engined planes. According to the ob- 
server at the show, airplanes are now 
being built for specific rather than gen- 
eral purposes, and advances have been 
made in devoting them to their own par- 
ticular uses. A slight increase is noticed 
in engine ratings in the band of horse- 
powers from zero to 50, while a marked 
decrease is observed in the 50 to 100-hp. 
range. Recent engine developments 
have given rise to considerable increases 
in from 150 to 200 hp. engines, while 
those from 200 to 300 hp. have nearly 
doubled since last year’s Detroit show. 
Nearly 70 per cent of the propellers 
were of metal. 





THIS NEW Loeffler high-pressure locomotive of the German Railways, using 
steam at 1,700 Ib. pressure and 900 deg. F., operates on the “steam-pumping” 
principle, as do stationary Loeffler plants 


Two tendencies are apparent in the 
design of washing machines, according 
to Electrical Merchandising. These are 
to make the design one which can be 
manufactured and retailed for less than 
$100, and to keep the legs free of motor 
and inclosures, so that the feature of 
floor cleanliness can be offered. Other 
features of modern washing machine 
construction are nickel-plated copper or 
aluminum tubs, with no moving parts; 
silent gear construction; Timken bear- 
ings; velvet friction clutch; spot-welded 
pressed steel chassis, and stamped steel 
wringer frames and wringer unit cases. 
Two adaptations of industrial air con- 
ditioning equipment are noted for home 
use, one of them the humidifier offered 
by the Standard Engineering Labora- 
tories for living quarters. This par- 
ticular humidifier is compact in size and 
will minimize 10,000 grams of water per 
hour with a capacity for six hours. The 
other is the handy ozonator, built by the 
Interstate Electric Company, compact, 
neat in appearance, and made to retail 
for less than $20. Some engineers are 
of the opinion that in a few years every 
home will be equipped with a humidifier 
and an ozonator. One important man- 
ufacturer of factory humidifiers is now 
working on the design of a home 
humidifier for permanent installation in 
the basement or cellar. 

Utilization of new radio development 
for everyday use has been the basis for 
several changes announced by Radio 
Retailing. One manufacturer has pro- 
duced an aluminum-shielded, short-wave 
receiver which uses the new five-ele- 
ment Pentode tube, another an automo- 
bile resistor for the suppression of inter- 
ference from ignition systems in radio 
equipped automobiles. An unusual prod- 
uct is the “Phonodrive” electric phono- 
graph drive made by Kendrick & Davis 
Company, just announced. The drive 
has but two revolving shafts, the arma- 
ture shaft being of 4-in. tool steel, re- 
volving in self-aligning bronze bearings, 
transmitting power through a _ brass 
worm to a Bakelite worm gear, housed 
in a foolproof device which makes a 
stripping of the gear impossible. The 
entire unit is made to retail for $25 or 
slightly more west of the Rockies. 





News of the 
Metal Markets 


INC prices established a new low 

during the past month, despite 
efforts to re-establish a cartel. This 
may mean increasing use of brass in 
competition with steel. Production is 
rising, despite the fact that the present 
price has caused some sellers to with- 
draw from the market, according to 
Engineering & Mining Journal. Pro- 
ducers have apparently become rec- 
onciled to the fact that zinc will sell for 
20 per cent less than lead, but are decry- 
ing the opening of new mines producing 
quantities of zinc as a by-product, and, 
therefore, not particularly interested in 
restricting production. The Senate has 
raised the duty on 3-25 per cent zinc ore 
to 1.5 cents a pound. 


COPPER prices are still holding steady 
at around 18 cents a pound, in spite of 
only fair demand, increasing stocks, 
and lower London prices. Production 
dropped off slightly in January but held 
steady in February, and there is an in- 
creasing belief that the price which has 
been in effect for almost a year will 
soon be lowered, increasing the volume 
used in brass manufacture. Copper 
fabrication is showing some increase. 


SILVER is becoming more and more 
available for parts plating in competi- 
tion with newer metals, a drop to about 
394 cents an ounce occurring early in 
March. The drop occurred after the 
tariff increases in India and the rumor 
that China was planning similar action, 
while production is still mounting. 


TIN prices also struck a new low to 
about 36 cents a pound. Demand is only 
fair, and production is still mounting 
in spite of the British Tin Producer’s 
restriction scheme, now claimed to affect 
90 per cent of world production. Old 
producers are causing the decline, 
although new discoveries in southwest 
Africa are promising also. Prices for 
this bearing component and _ plating 
metal are unusually low. 
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ILLIAM H. BASSETT has been 

elected president of the A.I.M.E. 
for 1930. Mr. Bassett first won public 
attention in 1925 when he was named 
the James Douglas medallist for that 
year. He was from 1900 to 1902 a 
research metallurgist with the New 
Jersey Zinc Co., Newark, N. J., then 
chief chemist and metallurgist of the 
Coe Brass Co., Farmington, Conn., for 
nine years and in 1912 was made tech- 
nical superintendent and metallurgist of 
the American Brass Co., Waterbury, 
Connecticut. 


GABRIEL Kron, electrical engineer of 
the Lincoln Electric Company, Cleve- 
land, Ohio, presented a paper entitled 
“A Generalized Theory of Electrical 
Machinery” at the Winter Convention 
of the American Institute of Electrical 
Engineers in New York from January 
27-31. The theory facilitates calculation 
of the performance of an electrical ma- 
chine and has astounded engineers by 
its simplicity. In his paper Mr. Kron 
assumes no hypothetical currents or 
fluxes, but utilizes all actual physical 
quantities. 


FRANKLIN D. Kirk, former engineer 
with the Viking Company, New Haven, 
Conn. was recently made chief engineer 
of the drafting department. 


Cart E. ApDLER, mechanical engineer 
and specialist in designing machinery 
for glass factories, has been engaged by 
the Steklostroy (Bureau for Construc- 
tion of Glass Factories) and is now in 
the Soviet Union. A. N. CRAMER, con- 
sulting engineer, has also been engaged 
by the Steklostroy. Jacos Z. GOLDBERG 
of Los Angeles has been engaged as 
designing and construction engineer for 
the refineries of the Grozneft Oil Trust. 
S. M. Jorcenson, Elizabeth, N. J., has 
been engaged as designing and layout 
engineer and I. B. CHITTENDEN of Chi- 
cago as construction engineer for the 
Giproneft (State Institute for Designing 
Oil Refineries). 


E. H. SHEPARD, until recently chief 
engineer of the Holley Carburetor com- 
pany, Detroit, has joined the Stewart 
Warner Corporation, with headquarters 
in Chicago. 


Georce L. Bourne, recently elected 
chairman of the executive committee of 
the International Combustion Engineer- 
ing Corporation, New York, is also 
president of the Superheater Company. 


THEODORE A. BREWSTER has been em- 
ployed as a full-size-body draftsman by 
the Hayes Body Company, Grand 
Rapids, Michigan. 


Dr. Kart T. Compton, head of the 
department of physics, Princeton Uni- 
versity, has been elected president of the 
Massachusetts Institute of Technology. 


GeorcE C. Daviess has become assist- 
ant automotive engineer in charge of 
fuel testing in the research laboratory 
of the Paulsboro (N.J.) plant of the 
Vacuum Oil Company, New York 
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H. E. Foote has been appointed to 
the Industrial Fellowship in Oxygen, 
Mellon Institute of Industrial Research, 
Pittsburgh, according to an announce- 
ment by Dr. E. R. Weidlein. This Fel- 
lowship was established by the Gas In- 
dustries Company, Inc., Pittsburgh, and 
is to be concerned with the extension of 
the present uses of oxygen, and in par- 
ticular with the application of cheap 
oxygen in various industrial processes, 
including metallurgical operations and 
technically important oxidation  re- 
actions. 


Joun P. Gaty has relinquished his 
post as research engineer for the 
Acoustic Products Company, New 
York, to accept a similar position with 
the Hantra Company, New York. 


Wm. E. Grpsons, formerly layout 
draftsman for Servel, Inc., Evansville, 
Ind., has become a designer for the 
Bendix Brake Company, South Bend, 
Indiana. 


ArTHUR W. F. GREEN has been ap- 
pointed manager of the tool-steel divi- 
sion of the Edgcomb Steel Co., Phila- 
delphia. He was formerly sales metal- 
lurgist for the Poldi Steel Corporation 
of America, Philadelphia, and for the 
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John Illingsworth Steel Co. of that city, 
He was also connected with W. B. 
Coleman & Co., that city, as steel con- 
sulting engineer. 


F. E. Harretu has been appointed 
engineer in charge of drafting and ex- 
perimental departments of the Reliance 
Electric & Engineering Company, Cleve- 
land, Ohio. Mr. Harrell started with 
the Reliance organization in 1924, after 
graduation from Purdue University in 
electrical engineering. 


Otto C. W. HENzE has severed his 
connection as chief engineer in the 
calculator division of the Allen-Wales 
Corporation, New York, to become a 
mechanical engineer with the RCA- 


Victor Corporation, Camden, New 
Jersey. 

ALF. HeuM, formerly aeronautical 
engineer for the Fairchild Aviation 


Manufacturing Company, Farmingdale, 
New York, is now employed as drafts- 
man and engineer by the Aircraft 
Products Corporation, Detroit. 


Joun Hickey, inventor and designer 
of an open-feed water heater, has again 
become affiliated with the engineering 
staff of the National Pipe Bending 
Company, New Haven, Conn. He will 
have direct charge of engineering in 
connection with research in new product 
developments. 


BENNETT HILL, who was engineer in 
charge of aviation-engine design with 
the Horace E. Dodge Boat Works, De- 
troit, has been appointed chief engi- 
neer of the Dee Wite Boat Company, 
River Rouge, Michigan. 


CLARENCE E. JEFFERS has resigned as 
chief engineer of the Martin-Cary Cor- 
poration, Pa., to become a consulting 
engineer in that city. 


CLARENCE H. JorcENsoN, formerly 
consulting engineer with the Dole Valve 
Company, Chicago, has been made chief 
engineer. 


C. F. KetrerinoG, general director of 
the General Motors Corporation Re- 
search Laboratories, Detroit, and J. W. 
THOMAS, vice-president of the Fire- 
stone Tire & Rubber Company, Akron, 
Ohio, are two of the ten members of 
a committee formed to select the citi- 
zen of the United States who in 1929 
performed the most distinguished serv- 
ice for the advancement of social and 
economic welfare of the engineering 
profession and humanity at large. 


Rosert Lewis, until recently project 
engineer in the Jamestown, N. Y., 
branch of the Salisbury Axle Company, 
has been appointed chief engineer of the 
company’s plant in Toledo, Ohio, 
effective at once. 


Frank Lucas has relinquished his 
position as designing and production 
engineer of the General Implement Co., 
Racine, Wis., to accept a similar po- 
sition with the Rockland Manufactur- 
ing Company, also of Racine. 


Amos E. Nortrurup has severed his 
connection as chief designer with the 
Willys - Overland Company, Toledo, 
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Ohio, to accept a similar position with 
the Murray Corporation of America, 
Detroit. 


O. W. A. Orttinc, formerly chief 
engineer of the Willard Storage Battery 
Company, Cleveland, is now engineer of 
the Globe-Union Manufacturing Com- 
pany, Milwaukee. 


J. Grorce OFTZEL, until recently con- 
sulting engineer in the independent 
field, is now manager of the Central 
Division of the Atlas Diesel Engine 
Company, Oakland, California. 


Pror. Grorce B. PEGRAM has re 
signed as dean of the faculty of en- 
gineering of Columbia University after 
13 years of service. Pror. JosepH W. 
BaRKER, head of the Department of 
Electrical Engineering, Lehigh Uni- 
versity, has been appointed to succeed 
him. Prof. Pegram will devote himself 
to advanced teaching and research in 
physics at Columbia. 


R. J. S. Piccott, until recently con- 
sulting mechanical engineer for Stevens 
& Wood, Inc., New York, has been 
appointed chief of the engineering re- 
search department, Gulf Production & 
Pipe Line Company, Pittsburgh. 


H. Hopart Porter has been re-elected 
chairman of the Engineering Founda- 
tion, research organization of the na- 
tional societies of civil, mining and 
metallurgical, mechanical, and electrical 
engineers. Mr. Porter is president of 
the American Water Works & Electric 
Company and of the Brooklyn City 
Railroad Company. Otis E. Hovey 
and G. N. CLEVENGER were elected vice- 
chairmen of the Foundation. Gano 
Dunn and Georce L. Knicnt were 
named additional members of the ex- 
ecutive committee. Atrrep D. FLINN 
was re-elected director and secretary. 


WALTER C. Rosstns has been elected 
vice-president in charge of manufactur- 
ing and engineering for the Gabriel 
Snubber Manufacturing Company, 
Cleveland, having been advanced from 
the position of chief engineer and fac- 
tory manager. 


WALDIMAR SEMENYNA, until recently 
connected with the Gates Day Aircraft 
Corporation of Paterson, New Jersey, 
as a designer, has formed a new con- 
nection with the New Standard Air- 
craft Corporation, Paterson, New Jer- 
sey, as engineer. 


Icor I. Srxorsky, president of the 
Aviation Corporation, was recently 
given a testimonial dinner by 200 stock- 
holders of the original Sikorsky Aero 
Engineering Corporation, in recognition 
of his success in the development of the 
aviation concern in the United States. 


B. G. TARKINGTON has been added 
to the engineering staff of Ryan, Scully 
& Co., 3711 Wissahickon Ave., Phila- 
delphia. He was formerly identified 
with the Globar Corporation as man- 
ager of engineering and sales. Upon 
the sale of the Globar interests to the 
Carborundum Co., he became affiliated 
with Steinmetz & Co., Inc., which rep- 
resented Holcroft & Co. in the East. 
He acted as chief engineer in charge 





of furnace design and engineering sales. 


T. J. Umxema, designing engineer, 
recently became affiliated with Fair- 
banks, Morse & Company, Beloit, Wis. 
His previous connection was with the 
General Motors Corporation, Detroit. 


C. G. WititaMs has become a de- 
signer in the experimental department 
of the Automatic Tool Company, Rich- 
mond, Ind. He was previously em- 
ployed by Cincinnati Grinders Incorpo- 
rated, in a similar capacity. 


R. S. Woops, until recently chief en- 
gineer for the Craveroiler Company of 
America, Philadelphia, has resigned to 
enter the independent field as owner of 
the Woods Engineering Company, 
Noble, Pennsylvania. 


R. D. Evans and C. F. Wacner, 
Westinghouse engineers, in conjunction 
with three other engineers, Algeri 
Marino of Rome, and H. Parodi and 
Pestarine of Paris, have been awarded 
the George Montefiore Prize for the 
year 1929. This triennial prize presented 
by the Fundation George Montefiore of 
Liege, Belgium, for the “best original 
work contributing to scientific advance- 
ment in the technical applications of 
electricity” was given to Messrs. Evans 
and Wagner for their papers on 
“Studies of Transmission Stability” and 
“Static Stability Limits and the Inter- 
mediate Condenser Station.” 
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Obituaries 


OHN W. BOCH, 74, consulting en- 

gineer for the Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa., and founder of the Specialty 
Porcelain Company, Newell, W. Va., 
died in his home in East Liverpool, 
Ohio, after a six-weeks illness recently. 


CLEMENS HERSCHEL, 88, inventor of 
the Venturi water meter, and a promi- 
nent hydraulic engineer, died on 
March 1 at his home in Glen Ridge, 
N. J. He was also the inventor of the 
Holyoke testing flume used in the de- 
velopment of water turbines. 


WaLtTeR Miter, 80, Cleveland 
mechanical engineer for nearly fifty 
years, died on February 27, at his home 
in Painesville, Ohio, where he moved 
after his retirement in 1918. Mr. Miller 
was the designer of the machinery in the 
Northwest and the Northland, the two 
largest passenger steamboats on the 
Great Lakes in their day. 


Epwarp A. Sytz, oldest employee of 
the Mergenthaler Linotype Company, 
who was associated with Ottmar Mer- 
genthaler during the inventor’s experi- 
ments on the linotype machine and had 
invented and suggested some of the 
improvements, died on March 4, in 
Brooklyn. He was for many years as- 
sistant works manager and later was 
in charge of the research department of 
the Mergenthaler Company. 


Jacop H. Wetsprop, 50, assistant 
vice-president of the American Car & 
Foundry Company, New York, died of 
pneumonia on March 7 in Brooklyn. 
He began as a draftsman with the com- 
pany 27 years ago. 


Meetings 





American Society of Mechanical Engineers 

Fiftieth Anniversary Celebration, 
New York, Hoboken, N. J., and Wash- 
ington, D. C., April 5-9. Semi-Annual 
Meeting, Hotel Cadillac, Detroit, June 
9-12. Calvin Rice, 33 West 39th St., 
New York City, secretary. 

American Society of Testing Materials— 
Annual Meeting, Haddon Hall, Atlantic 
City, N. J., June 23-27. C. L. War- 
wick, 1315 Spruce St., Philadelphia, 
Pa., secretary. 

American Welding Society—Annual Meet- 
ing, Engineering Societies Bldg., New 
York City, April 22-25. M. M. Kelly, 
33 West 39th St., New York City, 
secretary. 

Association of Iron & Steel Electrical 
Engineers — Annual Convention and 
Exposition, Broadway Auditorium, Buf- 
falo, N. Y., June 16-20. John F. Kelly, 
Empire Bldg., Pittsburgh, Pa., 
aging director. 

National Power Show—In connection with 
International Textile Exposition, Me- 
chanics Bldg., Boston, Mass. April 
28-May 3. For information write New 
England Association of Commercial 
Engineers, 53 Devonshire St., Boston, 
Mass. 

Society of Automotive Engineers—Summer 
Meeting, French Lick Springs Hotel, 
French Lick Springs, Ind., May 25-29, 
Cc. F. Clarkson, 29 W. 39th St., New 
York, N. Y., secretary. 
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Research and Engineering 


in the Capital 


By PAUL WOOTON 


Washington Correspondent, Product Engineering 


ROGRESS made in the next year or 

two will determine whether chro- 
mium or stainless steel is going to win 
out, in the opinion of Dr. William Blum 
of the chemistry division of the Bureau 
of Standards. Chromium plate is much 
more expensive than stainless steel for 
appropriate uses, he said, but it remains 
to be seen whether the latter is superior. 
The Bureau’s research in chromium 
plating has been practically suspended 
because of resignations from the staff. 


PENDING PREPARATION of the 
new federal standard stock catalogue, 
the development of new specifications 
by the Federal Specifications Board gov- 
erning the purchase of materials on the 
government’s account has been practi- 
cally suspended. All federal specifica- 
tions that have been issued since 1921 
will be included in the volume. Hereto- 
fore, they have appeared separately 
either in mimeograph or printed form 
and the several departments of the gov- 
ernment have reprinted those in which 
they were particularly interested. Tech- 
nical committees have been busy but 
have been prevented from engaging in 
new work, since all specifications issued 
to date will be presented in a revised 
form in the new catalogue. 


A PROPOSAL for initiating a co- 
operative investigation of American 
screw thread practice to determine the 
extent to which the standards of the 
National Screw Thread Commission are 
in actual use will be considered at a 
meeting of the commission on April 9. 
The belief is expressed by H. W. 
Bearce, secretary of the commission, 
that adherence to the standards is fairly 
general. 

The immediate purpose of the meeting 
is to consider the revision of certain 
standards, as published in the commis- 
sion’s 1928 report, which has been pro- 
posed by the sectional committee on 
standardization and unification of screw 
threads of the American Standards 
Association. The technical committee 
suggests that further consideration 
should be given to pitches in the fine 
thread series from one and one-half to 
three inches in diameter and also pro- 
poses an increase in the minor diameter 
of screw threads of Class 1 nuts and the 
maximum diameter of screw threads of 
Class 1 bolts. Sections of the 1928 
report covering standard threads, special 
threads, and plain and thread plug and 
ring gage blanks have been separately 
published. The last report is the work 
of the-‘American Gage Design Com- 
mittee. 


AN INCREASING number of man- 
ufacturers are adopting for commercial 
products specifications issued by the 
Federal Specifications Board for use in 


the purchase of supplies for the govern- 
ment establishment. To encourage this 
practice the board permits the use of a 
label in which the manufacturer may 
state that the product conforms to all 
requirements of the standard specifica- 
tions as adopted by the U. S. Govern- 
ment. Such quality-guaranteeing labels 
now are used by various manufacturers 
of brooms, dental alloys, dry cells, fire- 
proof safes, gypsum, ink, library paste, 
lime, linoleum, lumber, paint, paper, 
pipe, Portland cement, rope, soap, tex- 
tiles, and wall board. 

Although no sales effort has been put 
behind this labeling plan it is surprising, 
says Dr. A. S. McAllister, chief of the 
division of specifications of the Bureau 
of Standards, how many manufacturers 
have welcomed the idea. He explained 
that in this way the benefit of carefully 
prepared specifications for individual 
commodities is passed along to the 
“over-the-counter” buyer. The labeling 
plan supplements the so-called certifica- 
tion plan under which the board com- 
piles for distribution lists of manufac- 
turers who express their willingness to 
supply material under contracts based 
upon government specifications. 


PURE RESEARCH work in the de- 
velopment of vehicular transportation 
being carried on by the quartermaster 
corps of the Army promises to be of 
material benefit in the commercial pro- 
duction of trucks and tractors. While 
the design of a high-speed tractor has 
not been entirely perfected, army officers 
state that satisfactory progress is being 
made in the development of multi- 
wheeled, pneumatic-tired, high-powered 
vehicles for cross-country transporta- 
tion. 

Using as a basis the four-wheel drive 
principle that gave promising results in 
the World War, the quartermaster corps 
has perfected a multi-wheeled vehicle 
that can be adapted readily to commer- 
cial use. This vehicle can be employed 
in various types of off-road jobs, such 
as the digging of holes for power lines 
across the country. It would also offer 
many opportunities to the building in- 
dustry in construction work back from 
the roads. 

Other research work is being done in 
connection with the Deisel engine. 
When certain perfections have been 
made, it is believed that this type of 
engine will become the standard. 


A.S.T.M. Meeting Covers 
Changes ir: Materials 


A discussion of automotive materials 
will be featured in several papers to be 
presented at the regional meeting of the 
American Society for Testing Materials, 
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to be held at the Book-Cadillac Hotel, 
Detroit, on March 19. T. O. Clements, 
technical director of the research lab- 
oratories, General Motors Corporation, 
will preside. Among the papers is one 
entitled “Sheet Steel for Automobiles,” 
which explains a method of testing steel 
to determine in advance whether it will 
work satisfactorily in any given die. 
Another, “Evolution in Automobile Fin- 
ishes,” explains the radical changes 
within the past ten years on basic in- 
gredients in finishes. Others describe 
the increasing use of molded plastics and 
rubber on automobiles and of the other 
more common materials in automobile 
construction. 


Slotted Head Standard 
Almost Completed 


The proposed standard for slotted- 
head proportions of machine screws, cap 
screws, and wood screws has_ been 
transmitted to the American Standards 
Association for approval and designa- 
tion as an American Standard by the 
S.A.E. and the A.S.M.E., joint sponsors 
for this project. Fourteen drafts and re- 
drafts were prepared and distributed for 
criticism and comment while the pro- 
posal was in the hands of the committee. 
In its final form it was published in the 
journals of the Sponsor Societies and 
may be obtained from the American 
Standards Association at 29 West 39th 
Street, New York City. 


Prizes for Art Designs 
In Products 


The seventh annual open competition 
of industrial design of the Royal Society 
of Arts will be held at the Imperial In- 
stitute, South Kensington, London, 
S.W., in June. Designs will be received 
at the Imperial College of Science and 
Technology between June 11 and 13. 
Prices are offered for designs of various 
products, most of which, however, are 
in the fields of architectural, textiles, 
pottery, and furniture. Practically the 
only ones in the field of metal products 
include a coal-burning stove, electric 
light fitting, metal screen, metal win- 
dow, and a wrought-iron door. 


Boston Holds 
Second Art Week 


Art and its application in all fields 
was the keynote of the second observ- 
ance of Art Week in Boston during the 
week of March 2 to 8. A variety of 
agencies joined in the observances, 
manufacturers and merchants meeting 
to study the value of art in manufactur- 
ing and selling, and the increasing use 
of art in rendering an article attractive. 
The design and finish of metal products 
is a division of this study which has 
only recently begun to be appreciated. 
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Commercial Types of Roller Bearings 
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Several variations of the cylindrical roller aring. ri) 
right: Straight outer race; one-lipped form for stabili ion in one 
direction; two-lipped Conrad type 

















i 
for stabilization in both direc- 
tions, but with reduced number of rollers; plate-type outer race 
with full complement of rollers; inset plate ty t ; 
self-contained, self-aligning type with duplex outer race 




















Other special types of cylindrical roller bear- 
ings: Left, self-aligning type without cage; 
center, modified self-aligning type; right, extra 
wide inner race type eliminates use of 
spacing sleeves 


Timken of tapered roller bearing Such 
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Three duplex types of tapered roller 
bear h 
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Commercial Types of Roller Bearings 








Shafer bearing with 
concave rollers set at an 
angle between convex 
raceways. It carries 
combined load. The 
cone is a segment of a 
sphere, providing com- 
plete self-alignment 
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SKF self-aligning spher- 
ical roller bearing has 
barrel-shaped roilers 
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bilize the rollers against skewing. Under light load, con- 


tact at the outer races is a fraction of the length of the 
rollers, thus reducing the friction 
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Left: The Bower bearing has separate 
radial and thrust carrying surfaces. 
Endwise positioning need not be very 
accurate, and no adjustment 
is later necessary 
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The essential feature of the Hyatt roller bearing 
is the roller, which is'a hollow cylinder formed 
by helically winding strips of alloy steel. The 
outer race is of case-hardened steel, either split 
or solid. Where it is practical to harden the 
shaft to 400-500 Brinell, the inner race 
may be eliminated 
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For moderate louds 
the rod-type roller 
bearing is  satis- 
factory where cost 
must be low. To 
the right the cage 





The tapered roller is also applied and roller construc- 
to thrust bearings tion is indicated 
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